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P. Gas Engine Installation at Springfield, Ill., Sewage Treatment Works, Direct Connected to Blower Delivering 
3,300 C. F. M. of Air Under 8.5 Pounds Pressure to Aeration Tanks 

















Check off 


these five / 
economies 





Kconomy suggests and engineer- 
ing judgment approves the use 
of de Lavaud centrifugally cast 
pipe at all times but particu- 


larly under present conditions. 





Check off its money-and-time- 
saving advantages. (1) U. S. de 
Lavaud pipe is now available in 
18-foot lengths in all sizes up 
to 24-inch, which means fewer 
joints and shorter laying time. 
(2) It costs less per foot. (3) It is 
lighter and easier to handle, (4) 
It has greater carrying capacity 
for the same outside diameter. 
(5) It is easier to cut and tap. 
The sum of these 5 economies 
amounts to lower cost of mate- 


rial and laying. U. S. de Lavaud 





pipe is made to the latest Federal 
specifications (W-W-P-421),. 
Have you a copy of our revised 


Handbook? 


UNITED STATES PIPE AND FOUNDRY COMPANY, BURLINGTON, N. J. 


Sales Offices: NEW YORK, BUFFALO, MINNEAPOLIS, CHICAGO, PHILADELPHIA, PITTSBURGH, 
DALLAS, BIRMINGHAM, KANSAS CITY, CLEVELAND, SEATTLE, LOS ANGELES, SAN FRANCISCO 


U.S. de LAVAUD PIPE 
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AN ANSWER TO THE QUESTION: 
“WHAT IS THE MEANING OF pH?” 
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William R. Kenny 
Allen B. Reed 


ODAY the term “pH” is part of the routine 

vocabulary of almost every technical man, and 
the usefulness of the subject has benefited so many 
processes that it is now an accepted operating fac- 
tor. So rapid has been its adoption throughout the 
technical world, that a great many routine workers 
now using some means of pH control do not have a 
clear understanding of the term “pH” itself, nor of 
the simple underlying principles involved in its 
measurement. 


It is the purpose of this book to supply the need 
for such fundamental information in simple Ian- 
guage, avoiding technical terms as much as possible. 


Scientific men whose early training has not in- 
cluded this phase of chemistry and operating men 
will find “pH And Its Practical Application” to be 
a practical book for any reader who is not particu- 
larly interested in the theoretical aspects of hydro- 
gen in concentration. 


The broad scope of the book is indicated by the 
Table of Contents. 
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To Appear in the Next 
and Subsequent Issues: 
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Supply in Relation to City and Re- 
gional Planning.” 
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recount interesting and unusual ‘‘Ex— 
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sistant Engineer of the Sewage Com-— 
mission of Milwaukee, is preparing two 
articles on ‘“‘Screenings and Grit In- 
cineration.’’ A description of the new 
screenings incineration plant at Mil- 
waukee will be presented. Later, ex-— 
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WHY DON'T YOU GET SOME 
NUCHAR AND GET RID OF 
THOSE TASTE AND ODOR 

COMPLAINTS? 








MY CIVIC PRIDE IS HURT 
BY HAVING OUR WATER THE WATER IS 
DEPARTMENT SUPPLY SUCH TERRIBLE. | 
EVIL SMELLING AND TASTING )|\ CANT DRINK IT 
WATER, ESPECIALLY WHEN. 
IT CAN BE SO EASILY RE- 
































|MAGINE. THAT! 


HE NEVER HEARD 
OF NUCHAR. | USE 
A NUCHAR CANISTER 
IN MY ICE BOX 
TO PREVENT 
FOOD ODORS. 












WELL CHIEF | NEVER 
TRIED NUCHAR. TELL 
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WILL YourR FAcE BE Rep! 





a. your embarrassment when 


Aqua Nuchar Users the Boss calls up while you are lis- 


The Committee on Control of Tastes and Odors of 


the American Water Works Association, has for- tening to a lot of i 
warded to all known users of Activated Carbon, a 8 complaints about 
“Questionnaire” seeking information as to the water, and tells you to use some 


results obtained. May we suggest that your reply 
be forwarded immediately to Mr. Martin E. 
Flentje, Chairman, P.O. Box No. 16, Greensburgh, NUCHAR to get rid of your taste and 
Pa., in order that the committee may have as full 


information as possible before making a formal 
report to the National Convention in June. Those odor trouble, and you have to confess 


who have not yet received a “Questionnaire” should . 
that you never have tried AQUA 


write direct to Mr. Flentje and one will be for- 
NUCHAR for the purpose. 


warded. 











Our headquarters at the National Convention of the Better order a supply now 


American Water Works Association will be booth and also read the literature 
....3 Hotel Sherman, Chicago, June 12th to 16th in- 


clusive. We shall be glad to welcome you there. about this latest and most ef- 


To demonstrate the diverse uses and effectiveness fective treatment for taste 
of Nuchar Activated Carbons, we will be pleased to 
send FREE upon request a package of Nuchar 
Medicinal Tablets or an Ice Box Canister filled 
with Nuchar to keep your ice box fresh and sweet. 


INDUSTRIAL CHEMICAL SALES COMPANY, Ine. 


control. 





205 W. Wacker Drive, Chicago, Ill. 





230 Park Ave., New York, N. Y. 















Do you mention WatTrr WorKs AND SEWERAGE when writing? Please do. 
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Clark Natural Gas Ep. 
gine, installed in Sewage 
Works at Springfield, 
Ill_—the largest installa. 
tion using sludge gas in 
America; 180-H.P. en. 
gine drives. blower de. 
livering 3,300 cu. ft. of 
air per minute against 
8.5 pounds’ pressure. 


Wty | 










Converting a by-product (sludge gas) 
into valuable power, this installation 
shows a gross yearly saving in electric 
current for air compression of $5,742, 
with a net saving, after deducting all 
annual charges, of $4,460. 
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Low Cost Power Foun a Di Prededl 


used when and if you want it, being sup- 





Here is an application of the Clark Natural 
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| Gas Engine that is accomplishing unusual 


results. In the largest installation using 
sludge gas in America—the Sewage 
Works at Springfield, Ill—The Clark Gas 
Engine not only is converting a by-product 
(sludge gas) into valuable power, and at 
the same time delivering heat to the 
sludge digesters, but it is doing so at a net 
annual saving of many thousands of 
dollars. 


Designed to operate on natural gas, the 
Clark Engine not only offers the advan- 
tage of lower first cost, but it produces 
power at much less expense than the cost 
of purchased electric power. The fuel is 






MANUFACTURED BY 


CLARK BROTHERS COMPANY 


plied through convenient piping from 
your gas company. There is no fuel in- 
vestment, no storage, no “demand” or 
"stand-by" charges. 


The Clark Gas Engine can easily be 
started by compressed air, and can be put 
under load without delay. Conservatively 
rated as to power, they run at moderate 
speed with a resultant long life requiring 
little attention. 


Let us send you complete information 
about how the Clark Gas Engine will re- 
duce your plant operating costs. Write 
us today. 


Olean, New York 





Yes—we would like you to mention WaTER WoRKS AND SEWERAGE. 
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POWER PRODUCTION 
FROM SLUDGE GAS 
AT SPRINGFIELD, ILL. 


Waste Heat Utilized in Sludge Digestion 


By W. B. WALRAVEN 
District Engineer, Sanitary District 
of Springfield, Ill. 
ECENTLY a gas engine and heat recovery units 
R have been installed in the sewage treatment plant 
of the Springfield Sanitary District. In order to 
check the performance of the engine driving an air 
blower and the efficiency of heat recovery for the pur- 
pose of maintaining an elevated temperature in sludge 
digesters, a series of tests have been made. ‘The results 
reveal the economy of using a gas engine powered with 
sewage sludge gas, and the advisability of utilizing the 
heat from the engine water jacket and the exhaust gases 
to heat the separate digestion tanks. 

The scope of each test was limited to a study of fac- 
tors of importance in sewage treatment practice. Five 
out of the six tests made, show surprisingly consistent 
results in all important respects. Omitting the most 


SEWERAGE 
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favorable test from consideration, the results indicate 
that 81.7 percent of the heat value of the gas was recov- 
ered either as useful work or went into the digestion 
tank heating system. Table I shows the distribution of 
the heating units, averaged for the five test runs. 


TABLE I—HEAT BALANCE 


Percent of 


Source Heat Recovered 
Roeteeried Gb WACK 6s. ois. ie C5 bea 21.0 
From engine water jacket................ 42.8 
Recovered in exhaust heater.............. 17.9 

Total Kent 'PeeOWlE ys 625 6-65. 0.55: sivca’e sibs 81.7 
Radiation, friction and exhaust gas losses. . 18.3 


The highest thermal efficiency from a gas engine, in 
terms of useful work produced, is about 25 percent. 





Sewage Treatment Works of the Sanitary District of Springfield, Ill. In the Right Foreground Are Dorr and Link-Belt Clari- 
fiers Operating Side by Side. Sludge Digesters Are on the Left. 
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This is predicated upon the condition that the engine will 
be run at full speed and load, and that there be only the 
normal back-pressure upon the engine exhaust. During 
the conduct of the tests the speed (305 to 420 r.p.m.) 
and load were in each case considerably below the 
designated capacities of the engine. We should there- 
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Fig. 1—Relation Between Volume of Air, Pressure and Brake 
Horsepower 


fore automatically expect less than 25 percent of the fuel 
value of the gas to be transformed into useful work, the 
amount being governed largely by the mean effective 
pressure existing within the cylinders. Speed and load 
are factors directly affecting cylinder pressures. 

The highest percentage of heat recovery from the 
engine water jacket reflects the high degree of efficiency 
in the functioning of the cooling system, and shows, 
moreover, that we might have cooled the engine suff- 
ciently well for good operating conditions with a smaller 
quantity of water circulated. 

Units Tested 

The Springfield Sanitary District purchased a vertical 
gas engine from the Clark Bros. Company, of Olean, 
N. Y. The engine has 6 cylinders (9x11 in.), rated at 
177 indicated horse-power at 514 r.p.m., with 65 pounds 
of mean effective pressure. This unit drives a Conners- 
ville, positive-displacement-direct connected blower, de- 
signed to deliver 3,300 cu. ft. of air per minute against 
a discharge pressure of 8.5 pounds per square inch. The 
engine cooling water and the exhaust gases pass through 
a No. 5 Paracoil heater. Circulation is provided by cen- 
trifugal pumps which force the water through the water- 
jacket to the Paracoil heater and thence through heating 
coils within the sludge digestion tank, where the excess 
heat is absorbed, before the water returns to the engine. 


Determination of Work 


Prior to the purchase of the gas engine, the Conners- 
ville blower was electrically driven. Extensive tests were 
made on this blower and also upon two other similar 
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units at the sewage treatment plant, to determine the 
power consumed in compressing different volumes of air 
under varying pressures. One curve in Fig. 1 shows 
the relationship existing between the rate of air delivery 
and the pressure set up in the air lines. The other shows 
the relationship existing between the rate of air delivery 
and the brake horse power delivered at the blower shaft. 
The motor efficiency was assumed to be 90 percent, this 
figure being supplied by the General Electric Company, 

The two curves follow straight lines so closely that 
no appreciable error results from the use of the equation. 

Brake Horse Power = .0052 &K CFM x P 
In fact, we were informed by representatives of the 
Connersville Blower Company that their power guar- 
antees follow more nearly the formula 
B.H.P. = .0054 x CFM x P 

However, since our observations on the performance of 
the blower were conducted over a long period, and since 
the formula first given was less favorable in rating the 
gas engine, we used the data determined experimentally 
by us. 
Engine Capacity 

Figure No. 2 gives a comparison between the power 
required to operate the blower at different speeds, and 
the ability of the engine to furnish that power. As be- 
fore stated, the maximum allowable mean effective 
cylinder pressure was set at 65 pounds per square inch. 
It will be seen that the power characteristics of the 
engine lie above and parallel to the blower power char- 
acteristics. As a matter of fact, this was perhaps the 
most important single factor governing the selection of 
the engine. Since the motors on the two electrically 
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driven blowers will reach maximum capacity when the 
discharge pressure reaches 8.5 lbs. per square inch, the 
gas engine is regarded as having ample power capacity. 


Heat Units in Gas 


Inasmuch as the engine tests were conducted on dif- 
ferent days, it was found necessary to determine the heat 
content of the gas during each test. As was expected, 
the value of the gas varied considerably, ranging from a 
minimum of 533 up to a maximum of 627 B.t.u. per 
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Boiler 


Hot water piping fo 
permit By-passing 
These heating units. 

Coal boiler to be 
used only when it 
is necessary 
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Diagram Showing System for Utilization of Waste Heat from 
ment 


cubic foot. C. C. Larson, Chemist of the Springfield 
plant, reported the average of two gas analyses each day. 
In determining the heat content, the percentage of each 
constituent gas present was reported. We used in all 
cases the “lower or net” heating values, in conformity 
with the practice outlined in S. W. Parr’s text “Fuel, 
Gas, Water and Lubricants.” 

In analyzing the guarantees received from six of the 
leading makers of large gas engines we found an abso- 
lutely unanimous agreement that the “lower or net” 
values should be used rather than the “gross” value. As 
a matter of interest, an actual gas analysis is given in 
Table II, with the B.t.u. per cubic foot figured both on 
the “lower” and on the “gross” values. 


TABLE II—COMPARISON OF NET AND GROSS 
HEATING VALUES 


(A) (B) Btu. per B.t.u. per 
B.t.u. B.t.u. cubic foot cubic foot 


on on of mix- of mix- 
Constituent “Lower “Gross ture based ture based 
Gas Percent Value” Value” on (A) on (B) 
Carbon Dioxide 32.6 eas inde ee dregs 
Methare ...... 64.3 908.5 1009.0 584.2 648.8 
Hydrogen ..... 1.4 271.8 326.2 3.8 4.6 
Nitrogen ...... 17 cee Baits ease es 
i 3) 0.0 
Carbon Monox- 
BE Sch oSwse 0.0 
Calculated Heat 
Values ..... 0.0 588.0 653.4 


From the table it is obvious that in order to arrive at 
any true comparison, B.t.u. values reported should state 
whether the “lower” or the “gross” values are assumed. 
Since the “lower” value is nothing more than the “gross” 
value corrected for the heating value of the water vapor 
formed during the explosion, and since the gas engine 
cannot possibly recover the heat of the water vapor down 
to S. C. at 60° F., and 30 inches of mercury, it appears 
logical for engine makers to adopt the lower fuel value 
as standard. 


Instruments Used During Tests 


The Connersville blower is an accurate air meter, pro- 
vided the revolutions per minute are determined and the 
volume per revolution is corrected for slip at the pres- 
sure existing. During the conduct of the tests the speed 
of rotation was checked closely by long time observa- 
tions, using a speed counter mounted on the blower 
shaft. Since the blower is direct-connected to the engine 
drive shaft, the engine and blower must travel at identi- 
cal speeds. The pressure of the air at the blower dis- 
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Plant 


charge was measured several times during each test by 
means of a mercury manometer. In no case did the 
readings vary by as much as one tenth of an inch of 
mercury during any test run. The speed of the engine 
was perfectly controlled by an automatic governor which 
proved to be extremely sensitive and accurate. 

The volume of water circulated was measured by a 
Worthington hot water meter. Observations taken sev- 
eral times during each test proved that the rate of re- 
circulation by the pumps was quite constant. The volume 
of gas flowing was measured through a Connersville gas 
meter. Temperatures were read on three thermometers, 
one mounted on the water line as it enters the engine 
water jacket, a second on the water line between the 
engine and the Paracoil, and a third on the‘line after 
the water had passed through the heater. 

In the calculations for the heat absorbed in the engine 
water jacket and in the heater, we assumed that water 
weighs 8.33 pounds per gallon, and that a B.t.u. is equal 
to the amount of heat required to raise the temperature 
of one pound of water 1° F. at any temperature. 


Tabulation of Results 


Table III gives a summary of the more important 
items of information collected during the test. As men- 
tioned previously, we cannot give complete credence to 





New 177 H.P. Gas Engine Installation at Springfield, Ill., Sew- 
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the results shown for test No. 2 because we assumed 
that the quality of the gas had not changed from that 
found for test No. 1 on the preceding day. However, 
the results are shown if only for the purpose of illus- 
trating the futility of drawing conclusions without first 
having determined all variables in a test run. 

TABLE III—TEST RUNS ON GAS ENGINE* 

Test No. 3 4 1 2 6 5 


Rev. per min.... 305 307 327 385 390 420 
Cu. ft. of air per 

ON ae 2,240 2,250 2,400 2,820 2,860 3,080 
Blower discharge 

pressure, lb./sq. 

ee Ae nae chee 7.47 7.47 7.56 7.77 7.71 7.77 
srake horsepower 

to blower shaft 87.0 87.7 94.5 1141 115.0 124.7 
3.t.u. of gas on 

day of test— 

net value ..... 627 613 533 533 613 613 
B.t.u. required per 

brake horse- 

NOE Ss isc 11,850 12,450 12,200 11,300 12,100 12,100 
Temperature of 

water entering 

water jacket... 106 104 83.5 97.0 110 99.5 
Temperature of 

water leaving 

engine ........ 135 135 1185 135.5 145 139 
Temperature of 

water leaving 

exhaust heater. 146 146 130 150 165 158.5 
Gals. of water 

circulated per 

>) See 30.9 31.1 30.6 30.5 31.0 31.2 
Million B.t.u. of 

gas used in 24 

eee 24.7 26.5 27.6 31.0 35.0 36.4 
Heat recovered as 

work (%).... 21.5 20.4 20.9 22.4 21.0 21.0 
Heat recovered by 

engine water 

jacket (%)... 43.5 44.3 46.8 46.1 38.9 40.6 
Heat recovered by 

exhaust gas 

heater (%)... 16.5 15.7 15.2 17.1 22.2 20.1 
Total heat recov- 

ered and used 

> 3 eee 81.5 80.4 82.9 85.6 82.1 81.7 
Total B.t.u. put 

into water per 


Br. hp. per day. 170,500 179,000 181,000 171,500 178,000 177,000 


Million B.t.u. put 
into water in 24 


hours 14.8 15.7 17.1 19.6 20.4 22.1 


*Clark 6 cylinder (9 in. x 11 in.) Vertical, driving Conners- 
ville blower. 

Table IV gives calculations made for the purpose of 
arriving at a figure representing the gross annual sav- 
ings which may possibly result from the installation of 
the gas engine and other incidental equipment. Net sav- 
ings can be determined only by applying a factor to rep- 
resent the percentage of time during which the units will 
be in actual service, and thereafter deducting items for 
interest, depreciation, and operation charges. 

To the Springfield Sanitary District, the most impor- 
tant single item in Table IV is the figure for the annual 
saving in power with the engine running at 307 r.p.m., 
which is the speed at which we shall operate most of the 
time. With the engine running at that speed, 24 hours 
a day, the saving in current will amount to $6,380 per 
annum with a gas supply averaging 44,200 cubic feet 
per day for the year. This figure should nearly be real- 
ized in practice. 

The table also indicates that the annual value of the 
water jacket and exhaust gas heat will amount to $1,320. 
This being of interest to us, does not represent a true 
saving because we were formerly using the gas under 
our boilers to as great or probably somewhat greater 
extent. It is evident that in utilizing sludge gas to pro- 
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TABLE IV—TEST RUNS ON GAS ENGINE Con. 
TINUED 
Test No. 3 4 1 2 6 5 
Rev. per min.... 305 307 327 385 390 420 
Cu. ft. of air per 
eee 2,240 2,400 2,820 2,860 
Brake horsepow- 
er to blower 
shaft 
Daily saving in 
k.w.h. over mo- 
tor drive at 90% 
efficiency 
Annual saving in 
elec. current at 
elec. rate of Ic 
per kwh. 
Daily cost of coal 
at $3 per ton 
and 10,000 B. 
t.u./Ib. to give 
equivalent heat 
salvaged Fur- 
nace at 65% eff. 
Annual value of 
engine heat sal- 
vaged figured 
as above ...... 
Gross value an- 
nually of gas 
as work & heat $7,570 
Daily flow of gas 
in cu. ft. at 600 
net value to give 
equiv. results.. 


2,250 


87.0 87.7 945 114.1 


1,730 1,745 1,880 2,275 2,290 


$6,320 $6,380 $6,860 


$8,300 


$3.63 $3.95 $4.53 


$1,320 $1,440 $1,650 $1,720 $1,860 


$7,700 $8,300 $9,950 $10,070 $10,920 


41,200 44,200 45,800 51,600 58,300 60,600 


duce power, the waste heat should be put to use when 
there is a need for the heat around the plant, particularly 
at the digestion tanks. With coal at higher prices than 
at Springfield, the saving from this source would be 
proportionately greater. 


Cost of Power Development 


In a discussion of costs, it is not easy to separate those 
items which should definitely be charged against the gas 
engine and those which should be charged against the 
sewage treatment plant construction program. For ex- 
ample, our recent construction program included among 
other items, a new floating steel gas collector on Tank 
No. 5 and a gas holder on Tank No. 6, together with 
heating coils in each. Concerning the advisability of 
covering and heating these two tanks from the stand- 
point of increasing treatment plant efficiency, there 
should be no question. At the time of initial construc- 
tion in 1928, the plans called for the covering of four 
tanks, but due to the shrinkage of the Sanitary Dis- 
trict’s tax income, it was considered advisable to delay 
the installation of two covers until some later date. We 
have found during the past month that tank No. 6, 
covered with the gas holder can be and is being used for 
the digestion of sludge in the same manner as No. 5, 
and as a matter of fact, better than the first tanks, No. 
1 and No. 2, because the heating coils in the older tanks 
are not adequate to maintain the sludge at the proper 
temperature. We are now increasing the capacity of the 
coils in tanks ‘No. 1 and No. 2 by 300 per cent to bring 
them up to a parity with No. 5 and No. 6. 

Table V shows the cost of the recent improvement, 
subdivided into its component parts. 

If it can fairly be said that the covering and heating 
of the two digestion tanks should be a charge against 
the general treatment plant, then the Gas Engine Power 
Development cost the Sanitary District $7,475. If the 
heating and covering of the two tanks are not consid- 
ered as essential to the plant as a whole, then the power 
development should be charged with an additional $8,260, 
bringing the total to $15,735. In arriving at annual 
charges, figures have been set up using both costs. 
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TABLE V—CONSTRUCTION COSTS 








m Amount 
er cagine and piping eka So aR aie be wwriie Mc aR eae $5,705 
Air starting equipment...............eeeeee eee eeeeeeees 288 
Exhaust PTR ee ee ee ce eee eee Se ee 520 
Engine base ....--..+eeee cree cece cece eee ee eee e cece ee ees 270 
EaatallatiOn .......--cecceccececsccccteevecenccesereecsens 300 
Insulation of boiler, etc.............sceeeescneeeceoess 32 
2 Gas boosters... ..--scserecscsessccscvceeveseeeeesees 250 
Gas governing equipment................eeeee eee e eee eees 110 

Rey GU co i iond ote Seen sb EE Rds eennnedd buns ten $7,475 
MET —LIOO CB. Done. soe scesceveperscevarsssnnien 3,365 
COE vos cee sed fon 0001 6a hes senate sous reeuapens 3,588 
EOD ox 0 scsicnhuns carsetoadyeadnne pisses te kaned 1,300 

rene: fe CamGUHNE TAM 5-255 oo vio vo sao sla he Gis aigeremierg $8,260 


Basis for Annual Charges 


In determining the annual charges, an attempt has 
been made to arrive at figures approximately as closely 
as possible the conditions applicable to the Springfield 
Sanitary District. The several items used, together with 
a brief discussion of each, are given below: 

(a) Interest is figured at 4% per cent per annum. 
We can and do borrow on long term bonds at that figure. 

(b) Since the engine will not be running all the time, 
we have set the load factor at 90 per cent, believing that 
we shall certainly equal or better that performance. 

(c) Depreciation is figured complete in fifteen years, 
requiring a sinking fund rate of .04811 per annum, al- 
though as a matter of fact the units should have some 
resale or useful value far beyond a period of fifteen 
years. 

(d) Total Brake Horse Power Hours per annum 
were figured from Table No. 3. With the engine run- 
ning at 307 r.p.m., and with a load factor of 90 per cent 
the engine will develop 87.7 « 24 * 365 * 0.90 = 
692,000 B. H. P. Hr. per annum. 

(e) Lubricating oil costs us 50c per gallon, and at 
the figures for the guaranteed performance of the Clark 
engine, should give at least 3,000 B. H. P. Hr. per 
gallon. 

(f) Spare parts and maintenance are figured at $1.15 
per B. H. P. per year by most of the companies using 
similar equipment. 

(g) It is difficult to figure in advance the cost of labor 
to run the gas engine. Up to date it has been almost 
negligible and in general, I am confident that we can 
keep the engine going without calling for help outside 
of our regular force. The companies using similar equip- 
ment customarily use .62c per B. H. P. per month, or as 
in our case 87.7 < $0.62 = $54.40 per month. This 
includes the salaries of the men who do nothing but 
keep a battery of engines running, and in our opinion 
does not apply to the conditions at our treatment plant. 
To arrive at a figure we have assumed that the labor 
of maintaining the engine will not exceed seven man 
hours a week, or 365 hours a year, at $0.65 per hour or 
$237.00 per annum. 

(h) Water and miscellaneous items such as rag waste 
are usually figured at $0.15 per B. H. P. per month, 
which would amount to 87.7 « $0.15 & 12 « 0.90 = 
$142.00 per annum. This seems rather high, but since 
we have no data upon which to base a contradiction, we 
will allow that figure. 


Annual Charges 

(A) Based Upon Total Cost. 

Using the figures above noted, and charging the 
entire improvement against the gas engine, the Table VI 
shows the annual charges, which cover all the usual con- 
ditions encountered with equipment similar to that which 
we have installed. 
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TABLE VI—ANNUAL CHARGES AGAINST COM- 
PLETE DEVELOPMENT 

Annual 

Item Extension Charges 

ee Se OT ee ee $15,735 @ 4AY“%z% =$ 708 


2. Depreciation complete in 





EE Perera? $15,735 @4.811% = 757 
3. Lubricating oil .......... 692,000 X $0.50 = 115 
3,000 

4. Spare parts and mainte- 
RANGE i. oss ca ccaxeeten 87.7 X $1.15 X 90% Factor = 92 
5. Labor of attendance..... 365 hours @ $0.65 = 237 
6. Water and miscellaneous. 87.7 X $0.15 X12 xX 90= 142 
Total Asnual Chavis, soi 3sccccpsls. case eirnate $2,051 


If it is conceded that the general operation of the 
plant is bettered by the addition of the two covers and 
the heating coils, and that we should have built them 
in 1928 along with the first general construction pro- 
gram, the annual charges against the gas engine should 
be reduced as shown in Table VII. 


TABLE VII—ANNUAL CHARGES AGAINST THE 
ENGINE DEVELOPMENT ALONE 





Annual 

Item Extension Charges 
Dee 58 ee as ewig ee $7,475 @ 44% =$ 336 
2. Depreciation (15. years).......«:..- $7,475 @4811% = 360 
3. Other ttems (3 to 6) in’ Fable No: 6.5. <a deuce estes 586 
Total Annual) Chases no 5 so coe Gee an ae coek leas Some $1,282 


Net Annual Saving 


From Table III it may be seen that with the engine 
running at 307 r.p.m., for 100 per cent of the time, the 
saving in electric currént would amount to $6,380 per 
annum, but we have assumed that the engine will be 
idle for an average of one hour in each ten. Under 
that assumption, the saving in current would be reduced 
to $5,742. Table VIII shows the two conditions in con- 
densed form under which the net annual value of the 
gas engine installation may be computed. 


TABLE VIII—NET ANNUAL SAVING 


Annual 
Annual Charges Inter- 
Saving in (See Net est on 
Electric Tables Annual _Invest- 
Condition Current 6&7) Saving ment* 
Charging engine with 
all cost of develop- 
meeht B15 730 ost cn $5,742 $2,051 $3,691 27.9% 
Charging engine with ‘ 
ORIG BAAD io n6 oct es 5,742 1,282 4,460 64.2% 





*Since the annual charges include 442% interest, this amount 
is added to the column “Per cent interest on investment.” 

Under the most unfavorable conditions, charging the 
power production with the entire cost of development. 
and giving it no credit for the heat put into the water, 
seems to be rather a severe rule with which to measure 
the return realized on the investment. On the other 
hand, there is merit to the possible contention that per- 
haps we could have gotten along without covering and 
heating tanks No. 5 and No. 6. Somewhere between 
these two limits will be found the true percentage which 
may be realized from the investment. 

It would appear from the above figures that almost 
irrespective of the conditions assumed, the investment 
will prove to have been wisely made. No one can pre- 
dict with accuracy what will happen within the next four 
years, but if the engine holds out for even that short 
length of time, we shall not have lost any money. For 
every year the engine runs beyond four, and for every 
year the new floating cover and gas holder are in use 
beyond that time, the savings will appear as “pure velvet.” 
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Charging the entire expenditure against the engine 
and depreciating the entire equipment 100 per cent in 
four years, the net saving will be $770.00 per year. 

It is not difficult to show large savings with a gas 
engine when the fuel is obtained free. 


Amount of Gas Required 


With the engine running at 307 r.p.m. the gas re- 
quired per day will be about 44,200 cu. ft. at 600 B.t.u. 
(see Table IV), but we have set up our figures on the 
basis that the engine will be idle one hour in ten. Such 
a program therefore requires nine-tenths of 44,200 cu. 
ft., or 39,800 cu. ft. of gas per day. This is about the 
amount of gas we have used for three and one-half years 
before covering tanks No. 5 and No. 6. With four tanks 
covered instead of two the gas supply will be ample. 


Conclusions 


We do not pretend to know what the actual saving 
will be, but we do know a few things for certain. Under 
carefully observed conditions, we know that when the 
engine was running at 307 r.p.m., using sewage sludge 
gas, it drove our blower which compressed 2,250 cu. ft. 
of air per minute against a discharge pressure of 7.47 
lb. per square inch and that we put 15,700,000 B.t.u. 
of heat into sludge heating coils per day. We know 
that the total volume of gas used per day was 42,720 
cu. ft. (for 24 hours service), the gas having 613 B.t.u., 
“lower” heating value. We know also that at different 
speeds and loads the work done and the heat salvaged 
were in direct proportion to the amount of gas used. 
Knowing these things to be true, we are willing to leave 
the more speculative elements for a future answer. Re- 
gardless of the,ultimate answer we know that the engine 
is proving a good investment regardless of the method 
of keeping books. 


Vv 
New Incinerator of Baltimore, Md. 


The city of Baltimore with a present population of 
approximately 825,000, enters 1933 with the completion 
of a refuse incinerator of 600 tons per 24 hour capacity. 
This plant was built on city owned property on Reed 
sird Ave. near Hanover St. The 1932 report of the 
3ureau of Sanitary of the Maryland State Department 
of Health gives the following details regarding the new 
plant : 

The structure was completed after Baltimore city had 
advertised for bids for the collection and disposal of 
rubbish and garbage. The successful bidder was re- 
quired to give bond in the amount of the estimated cost 
of the entire plant, plus the further sum of $100,000. 
The total bond amounted to about $525,000. After com- 
pletion and approval of the plant the penalty of the bond 
is to be reduced to $250,000. 

Bids were requested on three items, as follows: 

a. A price per ton for collecting and hauling all the 
rubbish to locations as directed. 

b. A price per ton for evaporation, incineration and 
disposal of that portion of the rubbish ordered diverted 
to the garbage incinerator. 

c. A price per ton for evaporation, incineration and 
disposal of the garbage at the garbage incinerator. 

A court suit instituted by certain taxpayers residing 
in the vicinity. of the proposed plant was decided by the 
Circuit Court of Baltimore city in favor of the city on 
all points. This decision was ratified by the Court of 
Appeals of Maryland. 

Bids under the new incinerator plan were opened by 
the Board of Awards of Baltimore city on June 15, 
1932, and the contract was awarded on July 13, 1932. 
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Construction work on the 600 ton per 24 hour plant was 
started July 21, 1932. Rubbish was burned in the plant 
on December 21, 1932, and garbage on January 1, 1933 
The plant was built by the contractor at an initial cost of 
about $700 per ton per 24 hours. 

The annual cost under the old and new plans of re. 
duction and incineration, respectively, and the annual 
savings, are shown in the following data: 

Total Annual 


Dollars-Cost per Ton Tonsof Saving, 

Item Old New Saving Material Dollars 
(a) Collection of 

Rubbish ...... 5.75 4.10 1.65 120,000 198,000 
(b) Incineration 

of Rubbish.... 1.40* 0.80 0.60 44,000 26,400 
(c) Disposal of 

Garbage a1" 185°** 125 80,000 100,000 

324,400 


* Includes only net cost of plant operation. 
** Does not include excess cost of $1.00 in 1932. 
*** Includes the cost and amortization of plant in ten years, 


v 
Powell Made Chairman of 4 States 


Section of A. W. W. A. 


At the spring meeting of the 4 States Section of the 
American Water Works Association, held April 27th 
and 28th in Washington, D. C., Sheppard T. Powell, 
Consulting Chemical Engineer of Baltimore, Md., was 
elected chairman. The new chairman is well known in 
the water works field for his important committee work 
in the A. W. W. A. and other societies—and for his 
prowess in the field of industrial water supply particu- 
larly. Formerly in charge of purification plants operated 
by the Baltimore Suburban Water Company, he later 
became associated with the Engineering Division of the 
Maryland Department of Health prior to taking up con- 
sulting practice. He has also been active in industrial 
waste problems, recently having been named chairman of 
a Joint Committee on Stream Pollution composed of 
members of the American Society of Civil Engineers and 
the American Institute of Chemical Engineers. 


v 
Water Works and Sewerage 
Project in Ohio 


In a radio broadcast on April 29, Mr. F. H. Waring, 
Chief Sanitary Engineer, Ohio State Department of 
Health, gave the following outline of the present situa- 
tion in respect to water supplies and sewerage and sew- 
age disposal : 

It is estimated that in a normal year the amount of 
construction of new works or improvements to existing 
works for the sanitation of Ohio cities and villages will 
amount to approximately $15,000,000, as represented by 
plans submitted to the Department for approval. In 
1930, however, the work approved amounted to $12,- 
000,000, in 1931 to $8,000,000 and in 1932 to less than 
$3,000,000. In connection with these figures some rather 
surprising facfs have been developed as to the need for 
public water and sewage works. 

Acording to reliable estimates compiled by the De- 
partment there are nearly $40,000,000 worth of such im- 
provements that have been deferred, apparently in a mis- 
taken belief that the present is not the proper time to 
execute the work. This work is scattered among 63 
Ohio municipalities, of which 34 need waterworks im- 
provements to cost $27,000,000 and 31 need sewerage 
and sewage treatment improvements estimated to cost 
$13,000,000. These figures include the $14,000,000 worth 
in 36 municipalties in which plans, specifications and esti- 
mates have been completed, or nearly so. 
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PROCESS AT RICHMOND 


Overcoming Difficulties and Reasons for 
By MARSDEN C. SMITH 


Engineer, Bureau of Water and Electricity, 
Richmond, Va. 


HE ammonia-chlorine 

process as used in mu- 

nicipal water supplies 
has received a great deal of 
attention during recent years. 
However, the idea of using 
the two chemicals in water 
purification plants is not new. 
As long ago as 1904 its use 
was suggested. However, 
for many years the treatment 
of drinking water supplies by 
this method received but lit- 
tle attention. Unfortunately, 
perhaps, when interest was 
again revived, many chemists 
and plant operators were 
over enthusiastic in their beliefs as to its uses and prop- 
erties. Many were quick to believe that the ultimate in 
sterilization and taste and odor elimination had been 
found. Fortunately, the keen interest aroused, by the 
successful application in many plants, has by this time 
developed a more rational evaluation of its true merit, 
both in taste and odor control and as a sterilizing agent. 
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Two Applications of Process 


Briefly, it seems today that the ammonia-chlorine proc- 
ess has two separate and distinct applications. One the 
control of taste and odor; the other prolonged steriliza- 
tion. When chemicals, particularly phenols, which com- 
bine with or are acted upon by chlorine to produce a 
greatly amplified taste or odor are present, ammonia 
added with or before the chlorine often prevents this 
increase in taste. In most cases this is probably due to 
the greater affinity of chlorine for ammonia than for 
the disturbing chemical; and the chloramine being vir- 
tually tasteless, the formation of such mal-tasting chlor- 
ous compounds is avoided. Here it is generally neces- 
sary to use an excess amount of ammonia over the theo- 
retical requirements to make certain that as much as 
possible of the chlorine will combine with the ammonia 
rather than with the taste producing chemicals. How- 
ever, where chemicals or oils of various organic sub- 
stances are present, for which chlorine has an affinity 
more nearly approaching that for ammonia, or which 
have taste and odor not materially affected by the addi- 
tion of chlorine, then but little taste and odor improve- 
ment results from the use of ammonia. In other words, 
the ability of the process to remove or prevent taste and 
odor in drinking waters is limited. 

However, where prolonged sterilization, such as for 
the protection of reservoirs or distribution systems is 
needed, the ammonia-chlorine process seems universally 
adaptable. Perhaps its most valuable feature is that 
while its sterilizing value equals or exceeds the equiv- 
alent chlorine, higher residuals may be used with no 
apparent ill effects; and its action persists -vastly longer 
than the very active chemical, chlorine. 


THE AMMONIA-CHLORINE 


Use 


Experiences with Chloramines at Richmond 


The experiences in the use of chloramines at Rich- 
mond have proven of such interest that they are given 
here in hope that they may prove helpful to others con- 
templating their use. In August, 1930, the first plan 
scale experiments were inaugurated. The ammonia was 
then added to the incoming untreated water about 10 
minutes before the addition of the chlorine. Prechlorin- 
ation in an amount of from 12 to 15 pounds per million 
gallons had been used for some time prior to this ex- 
periment, mainly to assist coagulation; however, even 
this quantity of chlorine had been completely dissipated 
in the first few feet of travel of the water in the coagu- 
lated water settling basins. The ammonia was added 
at the rate of from 6 to 8% pounds per million gallons, 
and almost as fast as the water moved through the 
basins, the residual chloramines, as determined by the 
orthotolocine reaction, persisted through the basins and 
onto the filters. Rapidly the residual on the filters in- 
creased to 1%4 parts per million; but even this quantity 
was entirely dissipated in the filters and none appeared 
in the filter effluent. It was known that the filters were 
at that time heavily loaded with organic growths and 
materials, but the chlorine demand of these materials 
was astonishing. It was seven hours before any trace 
was found in the filter effluent ; but, when it appeared, the 
accompanying odors were beyond description and the 
taste was nauseating, vile and, in fact, terrible. 

Fortunately it was possible to supply the city from 
the reservoir and waste this mal-odorous compound com- 
ing from the filters. After three or four hours the worst 
of this was over, and the filter effluent greatly improved, 
indicating a cleaning of the filter beds that was very 
beneficial in other ways. The removed materials that 
had so seriously clogged the filters, defying all efforts 
to remove by straight chlorination or other means, had 
so limited filter runs that the capacity of the plant had 
been reduced to a very dangerous point. This condition 
was immediately improved as is shown by the increase 
of more than 71 per cent in the average filter runs. Since 
this experience, we have systematically used chloramines 
to purge the filters when runs become unduly short 
because of organic loading, and this, with complete suc- 
cess. Of course this purging is done with the filter 
effluent connected to the sewer through the rewash be- 
cause of the severe taste and odors always produced by 
this cleaning. In view of the fact that this clogging of 
the filter beds occurs when the demands for water are 
at the maximum, such an effective, simple and inexpen- 
sive means of maintaining filter capacity, is certainly of 
tremendous value. 

However, this difficulty encountered in the introduc- 
tion of the process was by no means the end. Some of 
the mains in Richmond have been in continuous service 
a great many years, and during this time, mud, organic 
and other materials had accumulated in them. When the 
residual chlorine, persisting so much longer than ever 
before because of the ammonia-chiorine treatment. 
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reached out into the distribution system, tastes and odors 
became almost intolerable. This alone was sufficient 
reason to discontinue the process, but another and more 
serious difficulty arose. 

When a rapid sand filter receives a water that is de- 
ficient in preparation for filtration, either the filtering 
rate must be reduced to approach the behavior of the 
slow sand type, or the filter efficiency reduced, or per- 
haps, both. At the time of these experiments, the me- 
chanical treatment of the water after the application of 
the coagulant, had not been installed; and the water was 
frequently very poorly prepared for filtration. To com- 
pensate for this deficiency in preparation, it was neces- 
sary to operate the filters with as heavy coatings as pos- 
sible. When the chloramines had penetrated and cleaned 
the filter sand, the assistance of this coating was lost, 
and the filter effluent became entirely unsatisfactory. It 
was, therefore, further necessary to abandon the use of 
chloramines, if formed before filtration. 


The repeated confirmed presence of B. Coli in the 
open reservoir, the absence of any protection against in- 
fection in the distribution system and the frequent “dead- 
end” complaints, demanded attention and action. 

There are some investigators who report that steriliza- 
tion, particularly in waters having a relatively high pH, 
is slower when the ammonia-chlorine process is used 
than when chlorine alone is the sterilizing chemical. 
While this opinion is not by any means universal, since 
some consumers were quite close to the Richmond plant, 
it was deemed unwise to rely on the chloramine steriliza- 
tion if applied after filtration. Fortunately, prechlorina- 
tion in more than sufficient quantity to furnish a steril- 
ized water to the filters was known to materially assist 
coagulation. It, therefore, became economical to rely 
upon this prechlorination for sterilization, and safely 
form the chloramines after filtration for the much de- 
sired protection beyond the filter plant. 

It than remained a problem how to introduce the 
process without the obnoxious taste and odors being 
formed in the distribution system. This was very suc- 
cessfully solved by a method that we have not found 
reported. Post chlorination had been used for years in 
sufficient quantity to give a “trace” residual at the low 
pressure pumping station. It was decided to start by 
adding only 1 pound of ammonia to the daily output of 
22 million gallons of water; which is the very small 
amout of four one-hundredths of 1 pound per million 
gallons. Seven employes of the department were se- 
lected so as to have a trained observer in each section of 
the city to report any taste or odor that might occur. 
At about two day intervals the amount of ammonia added 
was increased slightly, or, to be exact, four-tenths of 
a pound per day, until the orthotolodine indicated re- 
sidual at the plant effluent increased. The chlorine ap- 
plied was then reduced as the ammonia was increased, 
holding the same residual, until the approximately theo- 
retical ratio of 3 pounds of chlorine to 1 pound of am- 
monia was reached. Then, maintaining this ratio, the 
residual at the plant effluent was gradually increased at 
intervals of several days until the desired residual in 
the obtained. The results were splendid 
and in only one very limited area was there any com- 
plaint.by consumers, and this for only one day. A re- 
sidual of four-tenths of a part per million is the max- 
imum at any service tap deemed advisable. However, 
this limit is sufficient to produce a residual throughout 
practically the entire distribution system. 

The process has been in full operation since May 
12th of 1932, and so, we can now report certain 


system was 
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operating experiences and studies which we hope wif] 
prove interesting. 

The first problem, after the introduction, was to de 
termine the most effective ratio of ammonia to chlorine, 
Since the purpose here was to prolong the time of effec. 
tive sterilization, and since the unit cost of ammonia js 
greater than the unit cost of chlorine, it was important 
to determine the ratio that would produce the desired 
time-residual results with the minimum cost of the two 
chemicals. Experiments have indicated that, for most 
of the time, a ratio of one part (by weight) of ammonia 
to two and one-half parts of chlorine is the most effec- 
tive ratio for this purpose. In other plants this ratio 
may not obtain, as the relative cost of the chemicals and 
the water quality may be quite different from these fac- 
tors at Richmond. 

Then, the most successful source of the necessary 
ammonia required careful consideration. Please note 
that the word “successful” is here used with the intention 
of pointing out that there is more involved than the 
matter of cost. It seems that plant operators are being 
tempted more and more to reduce operating costs by the 
use of chemicals, which while well suited for an indus- 
trial process are quite undesirable for use in a public 
water supply. Ammonium sulphate, the cheapest source, 
is produced mainly as a fertilizer. The usual by-product 
quality was found upon analysis to be quite unsuited; 
and, so anhydrous ammonia, available in iron drums, 
was used. This is undoubtedly the most convenient, 
pure and pleasant source of ammonia. Since the equip- 
ment to control the application of the anhydrous am- 
monia was installed, a synthetic ammonium sulphate has 
become available that is of sufficient purity to render 
its use both successful and economical. It would have 
been adopted at Richmond except for the fact that other 
considerations make it more economical to retain, for 
the present, the use of anhydrous ammonia. 

3ut little effort has been made since the first tests to 
determine the effectiveness of this process in the control 
of tastes and odors, as we are certain that other means 
are here much better suited for this purpose. 

The benefits that may be attributed to its use may be 
summarized as follows: 

(1) An effective means of maintaining filter capacity. 

(2) The elimination of B. coli in the reservoir. 

(3) The protection of the distribution against acci- 

dental pollution. 

(4) A reduction of more than eighty per cent in the 

number of dead-end complaints. 

These benefits have been obtained with no ill effects, 
except that we have observed a rather luxuriant moss 
growth in the basins. This is certainly not plankton, 
and produces no more serious condition than an unat- 
tractive appearance. We presume, but have not con- 
firmed, that this growth has been assisted by the presence 
of the ammonia-chlorine compounds. But even though 
this suspicion is confirmed, it is indeed a small price to 
pay for the benefits that have resulted from the use of 
the ammonia-chlorine process. 

¥ 
New Water Supplies for New York Villages 
Trumansburg, in Tompkins County, at a recent election 
voted to issue $89,000 in bonds for the development of 
a water supply and the construction of a distribution 
system. 

On March 31, the taxpayers of Otego, Otsego County, 
voted favorably upon a proposition to issue $13,000 in 
bonds for a new water supply from wells. 

The village of Sherman, Chautauqua County, has put 
into use a new water supply derived from a drilled well. 
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NEW ACTIVATED SLUDGE TREATMENT 


PLANT NEWARK, N. Y. 


By GLENN D. HOLMES 


Consulting Engineer, 
Syracuse, N. 


EWARK, N. Y., an 
N enterprising village of 

7,500 people, is lo- 
cated within a rich farming 
and fruit country, on the 
main line of the New York 
Central Railroad about 30 
miles easterly from Roches- 
ter, N. Y. The State School 
for Feeble Minded contrib- 
utes a large portion of the 
total sewage flow. Although 
the manufacturing establish- 
ments contribute a compara- 
tively small quantity of in- 
dustrial waste, the sewage 
reaching the treatment works is of more than average 
strength. 


The Old Plant 


The village constructed a separate system of sew- 
ers and a treatment plant in 1914. A few street in- 
lets have since been connected, which add substan- 
tially to the sewage flow during times of heavy 








Glen D. Holmes 








rainfall. Infiltration adds a further burden during 
seasons of high ground water table. 

The old plant included a screen and grit chamber, 
a radial flow Imhoff tank, open sludge drying beds, 
a pumping station, sprinkling filters, and final set- 
tling tank. Motor driven centrifugal pumps, in dupli- 
cate, with automatic control, discharged the Imhoff 
tank effluent to an elevated dosing tank. The same 
equipment was used for pumping sludge from the 
tank to the drying beds. 

Military Run, a tributary of Ganargua Creek, re- 
ceived the plant effluent. A few years after placing 
the plant in service, the state of New York diverted 
the greater part of the flow of Military Run to the 
Barge Canal, which left insufficient water in the 
stream for satisfactory dilution. During later years 
all units of the plant were of inadequate capacity. 
The flowing-through compartment of the Imhoff tank 
provided insufficient time for detention, and the sus- 
pended solids which escaped clogged the filters and 
caused pooling. The lower compartment of the 
Imhoff tank provided too little space for digestion 
and it was necessary to draw undigested sludge to 
the drying-beds. A golf course adjoins two sides of 
the plant with a putting green within less than 100 








Upper: The Old Newark Plant—Screen Chamber in Foreground Followed by Double Compartment Grit Chamber and 
Radial Flow Imhoff Tank. The Sprinkling Filter in the Background is Operating at Maximum Head—Note the Poor Distri- 


bution. The Elevated Dosing Tank May Be Seen at Left of Filter Behind the Pumping Station. Left: The New Newark 
Plant—The ‘Grit Chamber in the Foreground Is Followed by Venturi Flume, Primary Clarifier, Aeration Tanks and Final Clari- 
fiers. Trees at Rear Are on Line of Golf Club Grounds. Right:General View of New Newark Plant. Treatment Tanks Are o 


n Left, Pumping Station, Gas Holder, Digester House and Glass-Enclosed Sludge Drying Beds Are in Order to Right. 
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ft. of the noisome open sludge drying beds. Several 
dwellings are in the neighborhood. Serious odors, 
which at times were carried for a considerable dis- 
tance, were the cause of many complaints, and it 
became necessary to abate the nuisance. 


Selection of Process for Reconstruction 


Consideration was first given to enlargement of 
the existing plant to provide for adequate treatment. 
A study was also made of the practicability of re- 
vamping the plant for the activated sludge process. 
Construction and operating costs were found to 
compare favorably, particularly for the reason that a 
gravity flow could be obtained through an activated 
sludge plant while pumping of sewage was required 
for sprinkling filters. It was realized that the acti- 
vated sludge process would necessitate more care- 
ful, intelligent supervision, but this was believed an 
advantage, since it would insure the employment of 
more experienced and competent operators. 


The New Plant 


All of the units of the old plant, with the exception 
of the grit chambers and sludge drying beds were 
utilized advantageously in reducing the cost of the 
new treatment works. The alterations and new con- 
struction required in connection with the revamping 
of the old plant for the activated sludge process may 
be briefly summarized as follows: 

A new bar screen with closer spacing. 

A new grit chamber of more efficient design. 

A venturi flume and sewage meter. 

A primary clarification tank with mechanism for 

sludge removal. 

Two aeration tanks of the paddle wheel, diffused 

air type. 

6. Two final clarification tanks 
moval mechanisms. 

7. Alteration of the old imhoff tank for controlled 
separate sludge digestion. 

8 A new, controlled, separate 
tank. 

9. Alteration of the existing final settling tank for 
sludge storage and conditioning. 

10. Alteration of the sprinkling filters to glass en- 
closed sludge drying beds. 

11. Alteration of the old pumping station for the 
new mechanical equipment and for laboratory 
and office use. 

12. Construction of a gas holder. 

13. Installation of equipment for the utilization of 
the gas from digestion, and for supplying air 
for aeration of the sewage. 

14. Installation of laboratory equipment for routine 
analysis. 

15. Grading and landscaping of the grounds, instal- 
lation of flood lights for night illumination, 
and the erection Of a fence around the plant 
site. 

The plant was designed for a future population of 
10,000, and an average sewage flow of 1.5 million 
gallons per day. All sewage including storm flows 
will pass through the primary settling tank, a maxi- 
mum of 2.25 m.g.d. will be given activated sludge 
treatment. Flows in excess of this.maximum may 
be diverted to the outlet sewer after primary clari- 
fication. 

The more important factors of the basic design, 
may be summarized as shown in Table I. 
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TABLE | 
Detention Period—Hours* 

Sewage Prim. 
Flow & Final Aeration Cu. Ft, Ajp 
m.g.d. Clarifiers Tanks per Gal. 
Seasonal Pres- Fu- Pres- Fu- Pres- Fu- Pres- Py. 
Flow ent ture ent ture ent ture ent ture 
Summer average.. 0.85 1.10 3.5 2.73 885 682 0.61 047 
Spring average... 1.25 150 24 2.00 6.00 5.00 0.41 035 
Summer storms.. 1.50 1.75 2.0 1.71 5.00 428 0.35 0.39 
Spring storms... 2.00 2.25 15 1.33 3.75 3.33 0.26 023 


Construction Details 


The bar screen has a clear spacing of 1 in. and is 
1 ft. 8 ins. wide by 7 ft. 11 ins. long, inclination one 
on three. 

The grit chamber has two compartments 46 ft. ip 
length, of such cross-section, as to maintain a veloc- 
ity of about 1 ft. per second for all flows. This desir- 
able feature, of constant velocity is accomplished by 
the Venturi flume, which is placed at the outlet end 
of the grit chamber. The head required for discharge 
through the flume produces the desired back-water 
effect or depth in the grit chamber. 

The venturi flume has a rectangular cross-section 
throughout, a throat width of 12 ins., and an over-all 
length of 14 ft. The flume is constructed in accord- 
ance with the “Improved” design suggested by 
Ralph L. Parshall, Irrigation Engineer of the U. §. 
Reclamation Service. The feature of special interest 
in connection with this design is the hydraulic jump 
produced beyond the throat. This prevents the com- 
plicated back-water effect of variable flow at the 
contracted section and permits accurate determina- 
tion of the discharge with only one head reading. 

The sewage meter, an indicating, integrating, and 
recording meter is installed in the office. The meter 
is actuated by a float, operating in a stilling well, 
which is connected with the venturi flume. 

The primary clarification tank is 45 ft. square, has 
a depth below water surface, at side, of 8.5 ft., and is 
equipped with a Dorr traction mechanism for sludge 
removal. This tank provides a detention period of 
two hours and a surface rate of 763 gallons per day 
for a sewage flow of 1.5 m.g.d. 

A by-pass channel, constructed integral with the 
clarification tank wall connects the venturi flume 
with the aeration tank and permits unwatering of 
the clarifier for inspection or repairs without inter- 
ruption of the final treatment. 

The aeration tanks, in duplicate, are 27 ft. wide, 
75 ft. long and 14 ft. deep. The paddles are attached 
to two shafts extending lengthwise in each tank and 
are rotated by a 5 H. P. motor, through speed re- 
ducer, and chain drives. Diffused air is admitted 
through filtros plates placed midway between the 
paddles, 4 ft. above the tank bottom. 

The two final clarification tanks are 35 ft. square, 
9.0 ft. deep at the side, and are equipped with Dorr 
traction mechanisms. The inlet connections permit 
cutting either tank out of service and the other tank 
receiving the combined flow from the two aeration 
tanks. 

The two sludge digestion tanks are equipped for 
gas collection and temperature control by circulation 
of hot water through coils. Alterations of the old 
Imhoff tank, 29 ft. circular, and 38 ft. in depth, 
included removal of the interior walls of the settling 
compartment, increasing the height of the outside 





*The capacity of the aeration and final clarification tanks is 
computed for an addition of 25 per cent return of activated sludge. 
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Mitirioincat SEWAGE TREATMENT WORKS 
a Layout of Sewage Treatment Works in Village of Newark, N. Y. 
ie walls, and the construction of a gas-tight cover. raw and activated sludge, or from 7,000 cu. ft. per day 
I. § rhe new digestion tank is circular, 30 ft. in diame- shortly after starting operations, to 10,000 cu. ft. per 
cell ter, 23 it. deep, and is equipped with a Dorr mechan-_ day in 1950. f A A pe 
imp ism for agitation, breaking up of scum, and removal Sludge drying beds.—The existing sprinkling filter 
onl of sludge. The alterations of the old final settling was reconstructed for sludge drying by removing the 
the tank for sludge storage and conditioning, required nozzles, risers, and the upper 2 ft. of stone, resur- 
nie increasing the height of the outside walls and the facing with 12-ins. of graded gravel and sand, and 
construction of a concrete cover. Neither gas collec- erecting a glass enclosure on the existing walls. The 
‘a tion nor heat control is provided. ; surface is divided into 8 beds, 20 by 15 ft. by remov- 
etek hese three tanks provide a total of 3.2 cu. ft. per able plank partitions. The total area provided for 
vell, capita, future population, for digestion after making sludge drying is about 12,000 sq. ft. or 1.2 sq. ft. 

allowance for supernatant liquor. per capita. 
h The gas holder has a capacity of 5,000 cu. ft. The The pumping station required considerable altera- 
dis diameter of the well is 26 ft., the diameter of the lift, tion and repair in order to place it in suitable condi- 
d % 24 ft., and the water depth, outside of lift is 11.0 ft. tion for housing the pumps for raw and return acti- 
| a Gas is stored under a pressure of 6 ins. water. vated sludge, the gas engine driven, and motor driven 
tal The design of the holder was predicated upon the blowers, other miscellaneous equipment, the labora- 
az assumption that one cubic foot of gas per capita per tory and office. 
the day would be obtained from digestion of the mixed Mechanical Equipment.—The pump for handling 
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raw sludge is of the variable stroke, displacement 
type, with a maximum capacity of 4,500 gallons per 
hour, against a head of 35 ft. It is operated by a 
5 H. P. motor. 

The two vertical centrifugal, return sludge pumps 
have a capacity (each) of 325 gallons per minute 
against a total head of 8 ft. and a capacity of 50 gal- 
lons per minute for a total head of 14 ft. The pumps 
are driven by direct connected, constant speed 2 
H. P. motors. The variable rate of pumping is ac- 
complished automatically by the variation of the 
sludge level in the return sludge well. The sludge 
level in the well depends upon the rate at which 
sludge is withdrawn from the final settling tanks and 
may be increased or decreased by raising or lower- 
ing the telescopic weirs on the sludge discharge pipes 
from either of the two final clarifiers. 

Two rotary blowers furnish air under 5 pounds 
pressure for the activated sludge process. One is 
driven by a direct connected 15 H. P. motor and de- 
livers 400 cu. ft. of air per minute. The other is driven 
by a direct connected, 15 H. P. Fairbanks Morse, Z- 
type, gas engine, and the delivery may be varied 
between 300 and 400 cu. ft. per minute, by regulation 
of the engine speed governor. 

The hot water, circulated through coils in the 
digestion tanks by a small centrifugal pump and 
motor for temperature control is obtained from the 
water jacket of the gas engine and from the “Para- 
coil” heat exchanger, through which the hot exhaust 
gasses of the engine are passed. 

Gas control includes the usual equipment of safety 
devices, pressure relief, flame traps, aluminum check 
valves, etc. Gas from each digestion tank is metered 
separately before passing to the gas holder. The gas 
used is also metered. 


Construction 


The work of construction and the furnishing and 
installation of equipment was awarded to Scott 
Brothers Construction Co., Inc. of Rochester, N. Y., 
Dec. 9, 1931. The final estimate given under date of 
Dec. 29, 1932, totaled $116,977.51. 

The more important equipment was furnished by 
the following manufacturers: 

Clarifier, digestion tank, and paddle wheel mechan- 
isms, and the raw sludge pump—The Dorr Company, 
Inc. 

Return sludge pump—The Rumsey Co. 

Blowers—Roots Connersville. 

Gas engine—Fairbanks-Morse Co. 

Heat Exchanger—Davis Engineering Co. 

Gas and coal burning hot water heaters—Bryant 
Heater Mfg. Co. 

Air and sludge meters—Bailey Meter Co. 

Gas meters—Pittsburgh Equitable Meter Co. 

Air filters—American Filter Co., Inc. 

Filtros, diffuser plates—General Filtration Co., Inc. 

Glass enclosure—Lord & Burnham. 

Gas holder lift—McClintock Marshall Co. 

Valves—Chapman Valve Co. 

Laboratory apparatus—The Will Co. 





Plant Operation 


The plant was started in operation about October, 
1932. No more than the usual difficulties were ex- 
perienced in preliminary operations at this season of 
the year. The digestion tanks passed through the 
customary foaming period without difficulty. Gas 
production reached a peak of 18,120 cu. ft., about 2.5 
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cu. ft. per capita on Dec. 24, 1932, and then dropped 
to the anticipated quantity. 

The performance of the plant is indicated by the 
following tabulation abstracted from the operator's 
report for the week ending April 15, 1933. (Average 
for six days): 


PN COIN ono iaialciels Sin, thal snis se ONmae Ono RDI 901,000 gal. 
Total suspended solids, raw sewage............. 296 p.p.m 
Total suspended solids, primary effluent......... 96 D.p.m 
Total suspended solids, final effluent............ 0 p.p.m 
Stability final effluent (Meth. Blue)............ 20 days plus 
Gas from. sltsiee Gimestion. .... 2c... 266. wieeects 7,487 c.f. 


0.60 c.f.g. 


A paper, giving a more complete description of 
this plant, and its operation is being prepared for 
the convention of the New York State Sewage Works 
Association, to be held in Rochester, N. Y., June 
9, 1933. 

Visitors are always welcome at the plant which 
is being operated by Thomas J. Smith under direction 
of L. H. Wright, Village Superintendent. 

The plans were prepared, the construction super- 
vised, and the plant is being operated under direction 
of the writer, and Earl F. O’Brien, Associate, Con- 
sulting Engineers of Syracuse, N. Y. 


v 
James R. McClintock 

James R. McClintock of the firm of Fuller & Me- 
Clintock died on April 11 of a heart attack following 
an illness of several weeks with influenza and bron- 
chitis. 

Mr. McClintock was born in Malden, Mass., in 1883, 
the son of the late J. Y. and Mary Robinson McClintock. 
His father was at one time City Engineer and Commis- 
sioner of Public Works of Rochester and later County 
Engineer of Monroe County. 

Mr. McClintock was educated at the University of 
Rochester and the Massachusetts Institute of Technology 
from which he was graduated in 1906. His entire pro- 
fessional career was spent with Hering & Fuller, the 
firm of George W. Fuller and since 1916 as a partner 
in the firm of Fuller & McClintock. The major portion 
of his professional career was devoted to design work 
for the firm in the fields of water supply, water purifica- 
tion, sewerage and sewage disposal. His recent and best 
known work was his immediate charge of the design of 
the Wards Island sewage treatment project of New York 
City. Prior to that he was in charge of the Toledo office 
of the firm directing design work for Toledo, Lima and 
several projects in Florida. During the period 1921 to 
1925 he devoted most of his time to the Kansas City 
projects, having charge of the design of the new water 
supply and purification works of that city. 

Mr. McClintock was a thorough-going student of en- 
gineering projects and had an unusually clear vision as 
to how work should be assembled in order to serve the 
objective sought. When he had visualized a program to 
his satisfaction it was with extraordinary energy that 
he made them of record by conducting the work in his 
characteristic way. His colleagues had a high apprecia- 
tion of his technical skill as an engineer. 

Interested in things artistic, while still a high school 
student at Rochester, he received a first prize for the 
design of a school building. He was a man of great 
simplicity of character and friendliness and all those who 
knew him admired him for these qualities. 

Mr. McClintock was a member of the American So- 
ciety of Civil Engineers, American Society of Mechan- 
ical Engineers, American Institute of Consulting Engi- 
neers, American Water Works Association, and the 
American Public Health Association. 


Ast SUDPMNER BETEUION THK 3.0.. 5 500. ood cvncdaiges 















Water Works and Sewerage 


May, 1933 


WATER SUPPLY FOR TANNERIES 


By AUG. C. ORTHMANN 


Dire 
Milwaukee, Wis. 


ctor, The Orthmann Laboratories, 





5 . . 
it is still considered 


one of the arts. The art of 
tanning has been handed 
down from father to son, 
most of whom are owners 
of plants, large or small, in 
the industry. The practical 
tanner, or superintendent in 
charge of a plant has 
learned the art by practical 
experience, and few have 
had a thorough training in 


ANNING is far from 
being an exact science ; 


Aug. C. Orthmann, the author of this article, 
has been connected with the tanning industry since 
1908—having been Chief Chemist for one of the 
largest tanners in America. Since 1929 he has 
operated his own laboratories, serving the tanning 
industry. 

This is the second article contributed by Mr. 
Orthmann ; the first, appearing in WATER WorKS 
AND SEWERAGE for April, describes the different 
processes of tanning leather and depicts to what 
extent water supply plays a part in the operations. 

In the present article, a highly important mat- 
ter—the quality and quantity of water required in 


adjusted by the addition of 
condenser water. 

Waters of a composition 
ranging between (1) and 
(2) should be treated if it 
is to be used for all stages 
of leather manufacture. 
Treatment with lime and 
soda, followed by filtration 
or settling is most satisfac- 
tory. Causticity exceeding 
0.5 grains per gallon, how- 
ever, should be avoided. 
Softening by means of a 


chemistry ; although the en- 
tire process of tanning is a 





tanning practices—is dealt with. 


zeolite is satisfactory for 
most operations except col- 








complicated chemical pro- 
cedure, the numerous appli- 
cations of various materials as well as amounts used 
make the tanning of leather extremely complicated. Cer- 
tain fundamentals, however, must be observed in order 
to obtain a proper “balance” of conditions for producing 
a leather of good grade for the market. One of the most 
important factors entering into this “balance” is water 

The practical tanner distinguishes water as “hard” or 
“soft.” A difference of opinion still appears to exist as 
to the permissible degree of hardness or softness of 
water for the different stages of the tanning process. 
The chemist, however, is able to define the type of water 
to be used. 


Specification of Water Quality 


It is a rare case when any one tannery can function 
properly with one type of water supply throughout the 
year. If composition is suitable, temperature may not 
be satisfactory, especially in the summer months. For 
this reason it is important and desirable to have two 
sources of supply. The supply can be of great difference 
in composition and temperature and is defined as 
follows : 

1. Total hardness not to exceed 8.0 grains per gallon 

(136.8 p.p.m.*). 

Total alkalinity not to exceed 7.5 grains per gal- 
lon (128.2 p.p.m.) 

Iron not to exceed 0.1 grains per gallon (1.7 
p-p.m. ). 

Causticity, nil. 

Temperature not important. 

2. Total hardness may be as high as 30. grains per 

gallon (513. p. p. m.). 

Iron ‘not to exceed 0.1 grain per gallon (1.7 
p-p.m. ). 

Other components in proportion to hardness. 

Temperature, constant throughout the year, not to 
exceed 60 degrees Fahrenheit. 


If it is possible to obtain a type like (1) having a 
constantly low temperature throughout the year, then 
type 2 is not necessary, except possibly for purposes of 
economy. Type (1) should not be considered ideal for 
all purposes, although it is quite satisfactory. For stages 
in tanning where soft water is desirable, it can be 


*p.p.m. = parts per million by weight. 


oring, or a combination of 
lime-soda and zeolitic soft- 
ening can be used. 

The stages of the tanning process at which water ot 
the types (1) and (2) can be used are as follows: 


Type 
1, . Saonbcteeme trates atl GEASS, osc. 0h cece awe be 7 
2. Washimeton hides and sicms,.; . 05.656 Novees tees 2 
Si” EIR RURIES ~  Ocrnces dca tins mate peed carn ot ee eee 2 
A. TARR GEIR B55 os ocho 5, a0 sate p Re st + dais Card wee ees 1 
ym, UE G5 acids, Su nace Ge cls wee See 1 
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For Stages 1, 2, and 3, it is of great importance that 
water of a temperature of 60° F. or lower be available. 

It is at these stages where the largest quantity of 
water is used. The ratio of water to hide should be 
4 to 1; for a pack of 3,300 pounds; no less than 1,450 
gallons of water is used. To properly wash such a pack 
will require approximately 5,000 gallons of water. The 
limes for dehairing should also be kept at a low tempera- 
ture, the ratio of water to hide again is kept at 4 to 1. 
Washing at this stage requires from 4,000 to 4,500 gal- 
lons. The purpose of the low temperature is obvious, 
namely, to inhibit bacterial action, especially in the soaks, 
and to prevent hydrolysis in the limes. 

For Stages 1, 2 and 3 a water of Type (2) is ideal 
and the tanner having such a source of supply is envied. 
The composition is of little importance in Stages 1 and 2, 
excepting that undue causticity should be avoided because 
it has a tendency to swell the stock excessively. The 
principal object is to cleanse the stock thoroughly of dirt 
and salt. 

For Stage 3, a large excess of lime is always used with 
the addition of small amounts of sodium sulfide which 
take care of all softening effect necessary. All stock 
whether for chrome or vegetable tanning is treated simi- 
larly up to and including this stage. 

Before entering the bate (Stage 4) the stock should 
be washed in water of Type (1). The amount of water 
in the bate is in the ratio of 5 water to 1 stock, and a 
total of about 5,000 gallons’is consumed. At this stage 
it is important that the calcium salts in the stock be 
reduced to a minimum, for that reason a water of Type 
(1) should be used. 

The pickling and chrome tanning stages require but 
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small amounts of water. Pickle baths are used a number 
of times being adjusted as to strength of salt and acid 
for each lot. Tanning, when performed in the drum, 
requires about 1,000 gallons. For these and subsequent 
stages, water of Type (1), low in hardness, is necessary. 


Importance of Thorough Washing 


Stages 7 and 8 require about 10,000 gallons or more 
of water. Before coloring, all chrome tanned leather 
must be neutralized and washed to free it from soluble 
salts. Although the salts do not interfere with dyeing 
proper these are less difficult to get rid of them at that 
stage. The stock is always rinsed after coloring, but it 
should not be subjected to drastic washing, or difficulty 
is experienced in obtaining the proper color. If washing 
at this stage is insufficient to remove soluble salts, prin- 
cipally the sulfates and chlorides of sodium, these will 
later appear as minute crystals on the surface of the 
leather after it is finished. Once the leather is dried it 
is practically impossible to remove soluble salts by sub- 
sequent washing without in some manner effecting its 
appearance. Lack of proper washing can readily be 
detected by chemical analysis. Before such an analysis 

















Left: Zeolite Softeners in Plant of Surpass Leather Co., Glovers ville, N. Y. 
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Water of high alkalinity used for washing stock before 
neutralizing will create a higher pH value than is per- 
missible, no matter whether the shade be black of a 
pastel. The stock before coloring should show a pH 
value of from 5.0 to 5.5 as a rule. 

The above operation is an example of proper “balance” 
which must be obtained by varying the amount of alkali 
used for neutralizing, or, by regulating the amount of 
water used for washing, but bearing in mind that wash- 
ing must be complete. 

In order to produce soft pliable leather it is necessary 
to stuff it with oils and greases, in the case of heavy 
leathers. Lighter leathers are “fatliquored” with emuj- 
sions of oils and soaps. It is extremely important that 
water containing a minimum of calcium salts be used 
for this operation, otherwise the “fatliquor” may be par- 
tially decomposed with the formation of calcium soap or 
the calcium soap may be formed on the surface of the 
leather and is very difficult to remove. 


Preparation of Tan Liquors 


Most large tanners of vegetable tanned leather prepare 
tan liquors by leaching barks, woods, nuts, and pods. 


Right: Permutit Softener in Tannery of S. H. Frank 


Co., Redwood City, Calif. 


is completed the stock is well along in the process of 
drying for no interruption should take place in the prog- 
ress at this stage. The result is that lack of washing is 
detected only after the leather is finished, and at a time 
when it is ready for the market or already on the market. 
In order to correct this condition leather would have to 
be re-worked and invariably such a lot ends up as a 
job lot. 


Importance of pH Control 


Coloring is principally done with aniline dyes. Acid 
direct, and basic dyes are used in conjunction with wood 
or natural dyes, and small amounts of vegetable tanning 
materials. Many shades required are delicate, and condi- 
tions in the coloring department must be under rigid 
control in order to produce uniformity for different lots 
of leather day after day. Most dyes are very sensitive 
to slight variations in acidity or alkalinity which in a 
large measure is controlled by varying the amount of 
neutralizing agent used, but subsequent washing affects 
this condition decidedly unless the type of water is duly 
considered. Water for this purpose should be soft, but 
not alkaline, and as free from calcium salts as possible. 





For this purpose a water of Type (2) cannot be used, 
because it contains large amounts of calcium salts. The 
latter form insoluble compounds with tannin, resulting in 
a considerable loss. Water of Type (1) can be used but 
it is not ideal. Each cord (2,200 pounds) of bark re- 
quires approximately 1,000 gallons of water for thorough 
leaching. An average size tan vat will hold 2,000 gallons 
of tan solution. A tannery producing 1,000 sides of 
leather per day must be prepared to handle approxi- 
mately 2,000,000 gallons of tan liquor in vats. Of this 
amount about two percent or 40,000 gallons is discarded 
daily due to complete exhaustion of the tannin content. 
Excepting for sole leather, the amount of water used 
for cleansing the stock is about the same as for chrome 
tanned leather. Sole leather is not washed as thoroughly 
because it is to have it retain as much of the absorbed 
and adsorbed matter as possible in order to obtain weight, 
firmness, and plumpness. 


Quantities of Water Required 


The quantities of water consumed may vary in differ- 
ent plants. The size of the “pack” may also vary. The 
figures given above refer to a pack of 3,300 pounds. 
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Total water consumption for all purposes including mak- 
ing of steam for power requires 6,750 cu. ft. (50,625 
gals.) per pack. This figure is an accurate measurement 
over a year’s period of tanning 11,310 packs of leather. 
A total of 77,342,500 cu. ft. (580 million gallons) of 
water was consumed. Condenser water from the power 
plant was recovered and used and is included in the 
above figure. 

The plants at which the above measurements were 
taken used Type (2) water for soaking, and beamhouse 
work up to the bateing stage. This water was obtained 
from a well 2,200 ft. deep, equipped with a pump sup- 
plying at maximum 450 gallons a minute, having a con- 
stant temperature of 52° F. throughout the year. About 
one-third of the total water used was from this source. 


Type (1) water was used for all other operations ex- 
cepting in the coloring department where condenser water 
was mixed with Type (1) water. This plant used city 
water obtained from Lake Michigan which cost the tan- 
ner 7 ct. a 100 cu. ft. A substantial saving was effected 
by the use of Type (2) water wherever possible. 

Water which is obtained from streams varies decidedly 
in composition, and uniformity of leather production 
does not prevail unless the water is treated. Zeolite 
treated water is satisfactory for most operations, except- 
ing that coloring, because of the sensitiveness of most 
dyes to an alkaline bath, and the difficulty of proper 
neutralization and complete washing at this stage. 

When choosing a location for a tannery, water supply 
must be given due consideration. Locations near streams 
appear to be desirable, however, a careful survey must 
be made and seasonable variations taken into account. 
The presence of organic matter presents a hazard because 
it is conducive to rapid bacteriological action. The great- 
est danger occurs in soaking of hides and skins. If the 
source is from a large body of fresh water such as the 
great lakes, or from artificial lakes which are sources 
of supply for domestic consumption little or no difficulty 
is experienced. The cost of water from such a source as 
a rule is high and forms an important item in leather 
manufacturing. Most tanneries are provided with deep 
wells, many of which treat and filter part of their supply 
so it can be used generally. 

The number of hides and skins tanned in the United 
States for the year 1931-1932 is shown by the following 
table : 


Kind 1931 1932 
Calf and kips, whole skins............... 11,775,000 11,578,000 
Kip, for sides, whole skins............... 1,788,000 1,537,000 
Cattle hides, for sole, harness, bag, etc.... 16,042,000 14,620,000 
Se ES eer 47,596,000 36,172,000 
en OO IRR ek os sos cs cela eea 32,363,000 27,787,000 
Ee Verena a ort She eee ee 1,702,000 1,256,000 


The figures do not include Kangaroo hides, deer skins, 
or skins of fur bearing animals. 


Vv 
R. F. C. Loans for Water Works 


Through the self-liquidating features of the Emer- 
gency Relief and Construction Act of 1932, a total of 
59 cities and towns in 24 states and one territory had 
negotiated loans through the Reconstruction Finance 
Corporation up to April 27 for water works. The total 
cost of these projects will be $58,038,250, and the ap- 
proximate direct employment will total 30,644,840 man- 
hours. In addition thousands will be employed indirectly 
in manufacturing the material required for these im- 
provements. 

A survey shows that Kentucky municipalities profited 
most by this form of federal relief legislation. Eight 
towns in Kentucky have arranged to build new systems 
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or to modernize old ones and increase their capacity. 
In Ohio, seven towns have obtained loans for water 
supply systems and Texas is third in number with six 
loans for this purpose. Others include Illinois, 5; Utah, 
4; and California, 3. 

Self-liquidating loans to build water supply systems 
have been the most popular ones under the emergency 
relief act. In most cases, the municipalities have been 
able to fulfill all requirements of the law and offer ade- 
quate security for repayment of the loan within a rea- 
sonable time, with estimates indicating sufficient revenues 
to amortize the loan. The board has shown itself eager 
to make the loans where all legal requirements can be 
met. 

The list of loans approved for water systems projects 
follows: 


State Project Amount 
Alabama ‘Lown. of Sulligent: 2.0... 0.5cb. ci. $ 38,000 
Town of Thomasville .......5....6..2. 20,000 
Arizona Pima Water Company (Pima)...... 13,500 
CHE BE Seo vc se cdo ks terashoas 50,000 
California Metropolitan Water District of South- 
ern California (Los Angeles)...... 40,000,000 
City of Pasadena (S. Gabriel Dam).. 5,508,000 
CI OE: RR Pa ieee sede corpse's 2,350,000 
Florida CY OE PIO ose be ic ca cece 50,000 
Georgia Towit OF all, COWIE iis .cslce esses 19,000 
Tybee Water Works (Savannah 
ete Motte ere er poem 22,000 
Illinois City GE CIMARRO sib sii s ocaltabcites ss 2,327,000 
City - OS - CRIED aisik ook voce sd odes 52,500 
City GE ee COE isc Sapte ohare 100,000 
Cte Gi WRN a wh os pidleks a8Spe ee Sass 100,000 
Village of Wilmette... ........0 60003; 580,000 
Indiana jE a PO ae err re Br 300,000 
City “OF Wt Eats sos oi os wrssae 45,000 
Iowa Town of Montezuma. .........50. 9,700 
Kentucky rte Ot CN so So ass cee owe mes 29,000 
City of Flemingsbure ....... 0.50620 75,000 
Town of Greensburg: ........525000005 40,000 
Kenton County Water Commission, 
District No. 1 (Covington)....... 35,000 
iby 3k RMP os hbo co.cc co tacban 35,000 
LOWa OF OWEMNDE: . ...5 56 aos a 65,000 
City OF CmpeNVEE.. 5 6 cinicnis vec ds 49,000 
City OF; BOONE eis i oss eins sews 40,000 
Louisiana City OF. “Weet MONG, .i5. is ices 55,000 
Missouri CAN ans ns $6 00a dcenwe kum’ 42,000 
Nebraska Cie G8 TOR TAB. cada oes heehee 15,000 
New Jersey Township of Denville ............... 80,000 
New. Mexico Village of Hatch........:.....c0cc808 16,500 
Town Of Srmper. cc. 5. b2h-cessvebas 37,500 
New York Wanakah Water Company (Buffalo) 70,000 
Vilidee 0%: GOGANGE oo ce ica cicsweecs 8,000 
North Carolina Roanoke Rapids Sanitary District.... 365,000 
Town OF BANIGEES sic. o's ic ce censuece 45,000 
Ohio Vp Oe eee ee 35,000 
Village of Coal Grroves eis 6:5. 6-caveieye's 62,000 
City’ Of CRM iio seas siccent cues 200,000 
Vilkame: ot Creeeee: 6 oso pick heed 40,000 
Village of Roseville 25) oo 6 ':65 Scns vate 15,500 
Water Department, City of Sandusky 77,000 
Village of Williamsburg ............ 38,000 
Oklahoma Cater 5 Is oor os xt tas cceebe 250,000 
Oregon Cet ABE BRE ac ans reas sp es vasa wee 10,000 
Porto Rico Capital of Porto Rico (San Juan).... 1,300,000 
Texas Cita OF EOIOe Fh is55o55.0s0s sc siee s 13,250 
City ‘ot. Corpus Corist. 3.5. S< <5 sks 500,000 
The Fabens Water Company, Inc. 
(Fabens, El Paso County)......... 15,000 
Tarrant County Water Control & Im- 
provement District (Fort Worth).. 463,000 
City OE eet Pee vie iene eee ees 45,000 
CALS GE. EEE “nk vac kha y 
Utah sty GUE cic 9,6-0.06 oh a bbe Reece 645,000 
Riverton Pipe Line Company (River- 
COED WN sh hdde chido ech meme ae 20,000 
Towne Samia Citra... oc icekss 6,300 
VOM eS spine os dig V2 wale dk baw 38,000 
Virginia TOW: GF DROOMMIOL F505. occiceeceeee 27,500 
Washington Cite: GRO oe Bos skceavases 1,491,000 
Wisconsin Village’.of ‘Hartland’ 3.05 oi o. Sc ae% 40,000 
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CHEMICAL TREATMENT OF SEWAGE AS 
ADJUNCT TO SPRINKLING FILTER OPERATION 


By JOHN R. DOWNES 
Supervising Engineer, Joint Sewage Treatment Works of 
Plainfield, N. Plainfield and Dunellen, Bound Brook, N. J. 


HEMICAL precipita- 
. tion, in the usual sense 

of the word, involves 
complex reactions productive 
of a voluminous flocculent 
precipitate which gathers to 
itself finely divided particles 
in suspension and drags them 


down, thus clarifying the 
liquid. A distinct change in 


hydrogen ion concentration is 
usually required in such pre- 
cipitating reactions. 

Employing small dosages 
of iron salts such as we have 
found to be effective in re- 
moving much of the organic 
matter from sewage received at the Plainfield Joint 
Treatment Plant, no such change in hydrogen ion con- 
centration takes place. It seems probable, therefore, that 
the organic matter removal observed by us when apply- 
ing such small dosages of iron salts constitutes a phe- 
nomena akin to that observed in dyeing and mordanting 
wherein the iron or other metallic salt is absorbed by the 
organic fibers of the textile. In the case of sewage, the 
coagulant appears to be absorbed by organic suspended 
matters and a weighting down effect is produced. Con- 
sidered as a mordant, the action of the iron salt is seem- 
ingly selective in its reaction on the organic matter which 
we seek to remove, causing separation and precipitation 
without the formation of a voluminous floc. It has thus 
been possible to secure an appreciable reduction of 
organic matter without a proportional increase in sludge 
volume. 


John R. Downes 


The Process as Developed 


In the title of this paper the term “Chemical Treat- 
ment of Sewage” is intentionally employed to designate 
the application of the coagulant in modern quantities, 
and in a somewhat novel manner. In contradistinction 
to this, the term “chemical precipitation’”’ is usually 
applied when sewage is coagulated to an extent that will 
produce a sparkling effluent, if efficiently settled or when 
filtered through mechanical filters. The latter produces 
materially increased sludge volumes and is_ relatively 
expensive. The treatment described herein is inexpen- 








sive, produces only moderately increased volumes of 
sludge, removes appreciable quantities of the organic 
non-settleables, and consequently lowers the loading on 
the sprinkling filters by approximately 50 per cent. 

This scheme of treatment was developed to improve 
conditions with which we were faced at the Joint Dis- 
posal Plant. The sprinkling filters have been success- 
fully carrying a population load 25 per cent greater than 
that for which they were designed. Odors from the 
sprays and filter flies have been troublesome. Both of 
these difficulties appear to be connected, in some measure, 
with the intensity of organic loading on the filters, espe- 
cially with stale sewage. The sewage reaching the plant 
is rather highly concentrated, and becomes very stale 
during its travel through the long flat sewers. 

Preliminary experiments with chemical precipitation, 
suggested by Fuller and McClintock, Consulting Engi- 
neers, proved discouraging because of the large quantity 
of chemicals which appeared to be required. With strong 
sewage no clean cut floc formation could be obtained 
with less than 1,200 pounds of ferric chloride per mil- 
lion gallons of sewage treated. It did not look promising 
to say the least. 

In treatment of highly organic waters in Panama, the 
writer had found it possible to produce a clean “break” 
and good clarification, with a marked reduction of coagu- 
lant, by employing rapid agitation of the water during 
introduction of the chemical. Application of this prin- 
ciple to the treatment of the Plainfield sewage made it 
possible to secure partial clarification by partial dosings. 
Employing effective agitation followed by a slow motion, 
a 50 per cent clarification of the sewage could be obtained 
with 400 pounds of ferric coagulant per million gallons. 
Later, the chemical requirement was further reduced; 
but feeling that the work thus far had brought the 
process of chemical treatment within the range of eco- 
nomic reasonableness, we next turned our attention to 
the treatment of the sprinkling filter effluent. It was 
found that, by applying the same flocculating principle, 
200 pounds of iron salt per m.g. would remove all 
suspended solids from the bed effluent during a settling 
period of ten minutes. 


Re-use of Chemical Sludge 


Working with the above scheme, we found that the 
return of chemical sludge from the final tank to the 











The Plainfield Joint Sewage Treatment Works. View from Laboratory Window; Sludge Digestors on Left Not in Sight. The 
Small Dry-Feed Machine in Left Foreground Feeds Ferric Sulphate to Final Tank Sludge to Precipitate It in the Primary Settling 
Units, the Latter Being Converted Imhoff Tanks. 
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primary settling tank influent absorbed odors and in- 
creased the rapidity of settling. When the filter bed 
effluent was coagulated with 200 pounds of iron salt 
per m.g., and the precipitated sludge was pumped to the 
incoming screened sewage, interestingly enough, practi- 
cally the full value of the chemical was again available. 
That is to say, if the required coagulant dose to the 
screened incoming sewage proved to be 400 pounds per 
m.g., the final tank sludge returned to it, plus an addi- 


tional 200 pounds of unused chemical, accomplished the 
same result. 


Application in Practice 


On a practical working basis, the chemical dosage will 
be varied to meet changing flows and varying strength of 
the crude sewage. Since the object of treating the filter 
bed effluent is to produce complete clarification, this 
operation is one requiring a rather constant dosage of 
200 pounds of the ferric precipitant per million gallons. 

Experiments indicate that return of the sludge from 











View of Sprinkling Filters, Plainfield, N. J., Sewage Treatment 
Works from Top of One of the Sludge Digestion Tanks. 


the final tank to the incoming screened sewage will be all 
that is required from midnight to nearly noon. From 
noon on, additional chemical will be applied to the incom- 
ing screened sewage to the extent required to reduce, by 
50 per cent, the organic load on the filters. Our earlier 
work indicated that the combined maximum rate of 
application would be 400 pounds per million. The aver- 
age daily dose, for the combination of effluent clarifica- 
tion and oxygen demand reduction through the primary 
settling tanks, will be roughly 252 pounds of commer- 
cial sulphate of iron (“Calcoag’’) for each million gal- 
lons of sewage received at the plant. Recent experiences 
indicate, however, that a probable further reduction of 
chemical may be in order. 

In the earlier stages of the investigation, we assumed 
that the degree of clarification of the sewage would bear 
a direct relationship to the reduction in organic load on 
the filters. However, after the preliminary work had 
indicated the economic practicability of our scheme, we 
went into the study of biological oxygen demand reduc- 
tions and were surprised to find that a very remarkable 
reduction was had—notwithstanding the fact that the 
visible improvement was unimpressive. 


Purification Obtained 


Examining the tabulated results, one finds that the 200 
pound dose, which is required to secure a properly clari- 
fied filter effluent, reduces the 48 hr. oxygen demand to 
a marked degree. The irreducible residual (not remov- 
able) appears to be but 3 parts per million. 

The reductions in the oxygen demand of screened 
sewage, ranging from 50 per cent upwards, represent 
typical findings when applying 300 to 400 pounds of 
coagulant per million gallons—250 pounds or thereabouts 
being the average requirement for a 50 percent reduction. 
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TABULATION OF REDUCTIONS OF 48 HR. BIOLOGI- 
CAL OXYGEN DEMAND OF BED EFFLUENT WITH 
200 POUNDS “CALCOAG”* PER M. G. 


Dete 3.00: 3.32 3-11 3ci3: 3.13". 3.44 3.7 

Sample Time 5:30p. lla. 2:15p.11:15a. 4p. 2p. 2:30p. 
OG FON vs s0'3) ans aoece 40 99 52 27 64 60 24 
Bed. Eff. settled .... 20 24 24 6 me 27 15 


Bed Eff. (200 Ibs.)* 12 9 3 3 2.5 3 3 
48 HR. BIOLOGICAL OXYGEN DEMAND AND TURBID- 
ITY OF SCREENED SEWAGE TREATED WITH 
VARYING DOSES OF “CALCOAG’’* 


Turbidities 
Oxygen Demand PPM** 

3-18: 3-90: 5A0:3211 Ss14 32177 | 32183-17 

Screened Sewage .... 270 120 108 138 234 216 1640 1800 

Screened settled 30 m. 246 ... ... ise 156. 8 Yes 

Screened Sewage plus 

SP So eee 162 620 
| i 180 585 
Peres” * Sohieraaas 156 500 
PT a rasa 144 500 

BA Wits 2 Say sear Ne ides obs tied leks Sok. > ees 

te Po te he FOZ led Rea ose 2 pe.’ US eee 

a eS SS eae a 16 oS .. Fe 22 Se 200 

50 . wpke dele taptaie Sate 66 36 66 60 150 





*“Calcoag” is commercial sulphate of iron containing 75%, or 
more, of available ferric sulphate Fe. (SO4)s. 
**“Turbidity” measured by use cf photo-electric cell. 


Sludge Production and Digestion 


The process in its present stage of evolution produces 
a volume of combined sludge (final-tank sludge and 
chemically produced sludge from the crude sewage) 
which is but 30 to 50 percent greater than the volume of 
sludge produced without chemical treatment. The process 
is, therefor, far less productive of sludge than would be 
the circumstances with true chemical precipitation as it 
is generally conceived. 

The combined sludge digests readily and with a mini- 
mum of odor production. The chemically produced 
sludge mixtures digest without the usual acid stage of 
digestion, experienced when digesting ordinary sludges. 
Aside from this apparent advantage, it digests as does 
ordinary sludge. 


Summary 


A method has been evolved entailing the application 
of ferric iron coagulants to improve the operation and 
raise the efficiency of an overloaded sewage treatment 
plant. 

The application of moderate, and therefore economi- 
cal, quantities of coagulant, split between the effluent 
of the sprinkling filter and the crude sewage, to which 
the sludge from the final tanks is also returned, offers 
a novel and practical method of: 

A —Producing a plant effluent attractive in appearance 
and of very low oxygen requirement. 

B —Reduction of loadings on sprinkling filters or other 
biological units, thus increasing the capacity of the 
plant, and simultaneously eliminating odors. 

C —Improving, rather than deleteriously affecting sludge 
digestion without adding appreciably to the sludge 
volume. 

D —Securing a practical and economical scheme (for 
seasonal or continuous application) of improving 
plant efficiencies or increasing plant capacity during 
periods of overloading. 

Acknowledgment.—The above article is a condensed 
statement of facts contained in a paper read by the 
author before the New Jersey Sewage Works Associa- 
tion, at Trenton, N. J., March 24, 1933. 
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NINTH ANNUAL MEETING OF THE 
MICHIGAN SEWAGE WORKS ASSOCIATION 


HE Ninth Annual Meeting of the Michigan Sew- 

age Works Association was held at Michigan State 

College, East Lansing, Mich., on March 30-31, 
1933. Prior to the meeting of the association a two day 
short course in methods of analysis was given by the 
members of the college staff. 

E. C. Miller, Superintendent of Sewage Treatment at 
Dearborn, Mich., opened the conference with a paper 
on the ‘“Chemical-Mechanical Treatment of Sewage at 
Dearborn.” Mr. Miller described the various processes 
employed at Dearborn and the degree of purification be- 
ing obtained at this plant. Because of the peculiar con- 
ditions existing at Dearborn no operating cost data was 
presented. Following the presentation, a very lively dis- 
cussion ensued which continued until adjournment for 
lunch. 

A talk on “Prevention of Accidents at Sewage Treat- 
ment Plants” was given by R. E. Kelley of Sturgis. 
Lack of time prevented a complete discussion of the 
topic, but several very important points were developed 
by Mr. Kelley. It seemed to be the consensus of opinion 
that further papers along this line should be presented. 

Dr. Carl Hubbs of the Institute of Fisheries, Univer- 
sity of Michigan presented a highly interesting talk on 
the “Relationship of Sewage Pollution to Fish Life.” 

The experiences in sewage chlorination during the 
past three years at Flint, Mich., were briefly summed up 
in a paper by P. R. Welch, Superintendent of the Flint 
Treatment Works. He spoke of their “Experiences with 
Chlorination” for several purposes, including odor con- 
trol, both at the plant and in the long conduit delivering 
the sewage to the plant; on relief of pooling on trickling 
filters; on attempted chlorination for relief of loading 
on a stream prior to completion of the treatment works, 
and for the control of plankton and algae in the stream 
following the installation of the filters. 

N. G. Damoose, chemist at the Grand Rapids Sewage 
Treatment Plant, presented an interesting talk on “pH 
Determinations.”” Mr. Damoose has conducted a series 
of experiments with five different kinds of apparatus for 
measuring pH values. Determinations were made using 
all the different types of apparatus on samples of dis- 
tilled water, tap water, raw sludge, diluted raw sludge, 
clear liquor from sludge and several others and he 
showed by means of graphs the results obtained from 
each piece of apparatus. 

Descriptions of “The Activated Sludge Plants at 
Muskegon Heights, Escanaba, and Woodstock,” were 
given by L. D. Suhr of Chicago, the designing engineer 
for these plants. All three of these plants use mechan- 


ical aeration, and the first two a combination of paddle 
wheels and air blowing. A gas engine using digestor 
gas for fuel furnishes part of the power at Escanaba. 








Frank C. Roe, Sanitary Engineer, Carborundum Com- 
pany (Left Rear); F. R. Theroux, Michigan State Col- 
lege (Left Front); C. T. Mudgett, Chairman, Pontiac, 
Mich., President of the Association for 1933-34 (Right 
Rear); Mr. Stone, Assistant Manager, Stream Control 
Commission of Michigan (Right Front). 


M. P. Adams, Secretary of the Michigan Stream Con- 
trol Commission, gave a short talk on “Financing the 
Construction and Operation of Sewage Treatment 
Works.” A recent opinion of the Attorney General rela- 
tive to charges for sewer service by municipalities was 
presented. The possibility of using this type of work 
for relief of unemployment was also discussed. 

A highly interesting talk on “Utilization of By-prod- 
ucts of Sewage Disposal” was given by James R. Rum- 
sey, Superintendent of Sewerage at Grand Rapids. This 
paper was wholly free from technical discussion but was 
devoted to a consideration of other phases of plant op- 
eration such as plant beautification, securing the support 
and good will of the community, the use of available 
ground for garden purposes, utilization of gas and pro- 
ducing and marketing fertilizer. 

A “Question Box” conducted by C. T. Mudgett of 
Pontiac proved very interesting and excited a good deal 
of discussion. This feature of a program appears to be 
very popular. 

At the annual business meeting the following officers 
were elected for the year 1933: 

President—C,. T. Mudgett, Pontiac. 

Vice-President—P. R. Welch, Flint. 

Sec.-Treas.—W. F. Shephard, Lansing. 

Director—M. P. Adams, Lansing. 

Continuing Director from 1932—E. F. Eldridge, 
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W. F. Shephard, Assistant Engineer, Sanitary Engineering Division, Michigan State Board of Health, Sec- 


retary and Treasurer of the Association; James R. Rumsey, Superintendent Sewerage, Grand Rapids, Mich.; L. D, Suhr, Suhr, 
Berryman, Peterson & Suhr, Consulting Engineer, Chicago, Ill.; John Jellema, President 1932-33, Michigan Sewage Works Asso- 


ciation; P. R. Welch, Chemist, Flint, Mich., Vice-President of the Association 1933-34. 
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N. E. W. W. A. HOLDS SPRING 
MEETING AT NEW BRITAIN, CONN. 


Association met in New Britain, Conn., the reg- 
istration being but slightly less than 200. 
The meeting, called to order by President R. N. Ellis, 


opened with 
Round Table Discussions 


“The Disinfection of Water Mains” 


WarRREN GETNER, Engineer of the Metropolitan 
Water Commission, Hartford, Conn., described the meth- 
ods employed in Hartford, for disinfection of mains. 
He said that Mathieson’s dry hypochlorite (“H.T.H.’’) 
had been a very satisfactory and practical material to 
use. The practice had been to place one-half pound of 
the powder in each 6th length of pipe, the same quantity 
being used as standard practice regardless of pipe diam- 
eter. When the line was filled slowly with water that 
amount would produce a dosage of chlorine varying be- 
tween 18 parts per million for a 6 inch pipe to 3 parts 
for a 16 inch pipe. The line was allowed to stand about 
30 minutes after filling and then thoroughly flushed until 
the test for chlorine was negative. 

A second method, used mostly to disinfect mains that 
had been laid for some time prior to putting in service, 
entailed the use of a Chlorinator, or Main Sterlizer, and 
liquid chlorine. The water to operate the chlorinator 
was taken from the high pressure side of a valve on the 
main and chlorinator discharge was tapped into the main 
on the low pressure side while filling the line slowly. 
The chlorine water had to be injected against not more 
than 15 pounds pressure. The water is wasted at the 
end of the section being disinfected until a good strong 
test for free chlorine is had. After 30 minutes, the line 
is flushed thoroughly—the flushing being very important 
and preferably from two directions. 

Epwin E. Minor, Manager of the New Haven Water 
Company, in discussing main sterilization, said that they 
at New Haven had found it an important practice. 
“H.T.H.” had also been very effective at New Haven 
but a solution of it was applied to the interior of the 
pipe as laid, with a hand spray gun. The man using the 


O* April 26th the New England Water Works 








Top: President Robert H. Ellis, Commissioner of Water, New- 
ton, Mass. Lower Left: Secretary Frank Gifford, Dedham, 
Mass. Lower Right: Chairman of Committee on Program and 
Arrangement, T. L. Bristol, President, Ansonia Water Co. 


spray would first clean the interior of the pipe if neces- 
sary before applying the disinfectant. 

Mr. WELLINGTON, Chemist of the New Haven Water 
Company, described the process employed, wherein liquid 
chlorine is applied, using a Wallace and Tiernan injector 
panel. This portable outfit, he said, had been easy to 
handle and required but 15 minutes to set up and start 
operating. The chlorine cost had averaged about $7.68 
for 5,000 feet of 32 inch main. The plan followed had 
been very similar to that used at Hartford—applying just 
beyond a partially opened valve—but they had found it 
advisable to let the main stand filled with the super- 
chlorinated water for 24 hours or longer. The dosage 
required to produce water containing 15 p.p.m. of free 
chlorine, at the far end of the section being chlorinated, 
was always aimed at but they had found as little as 1 
p.p.m. effective after 24 hours’ standing. No amount 
of flushing, alone, had cleared up the pollution in un- 
sterilized mains. The chlorination process had been ef- 
fectively applied to 4.5 miles of 48 inch pipe and shorter 
lengths of smaller mains. Mr. Wellington told of one 
case where a section of new line accidentally got filled 
with sewage but the disinfection process had proven 
timely and effective in that emergency. 

E. S. Cuase, of Metcalf and Eddy, Engineers, Boston, 
Mass., made the request that detailed information cover- 
ing the methods of main sterilization be supplied him as 
Chairman of the Association’s Committee on Main Ster- 
ilization. 

“Shutting Off Water for Nonn-Payment of Water 
Bills” 

F. A. ALMguist, Assistant Engineer of the Connecti- 
cut State Department of Health, in opening the discus- 
sion of this important and timely topic, directed atten- 
tion to certain regulations of the Department of Health, 
wherein shutting off water supply to rented properties, 
housing three or more families, was prohibited. He sug- 
gested that Water Companies or Water Departments 
notify tenants of rented property at least 30 days in ad- 
vance of cutting off the supply. 

S. H. MacKenzie, Superintendent of Water Works, 
Southington, Conn., in an excellent presentation depicted 
the existing situation confronting the Southington Water 
Department, and many others, in respect to collecting 
water rents during the past 3 years. He said that re- 
gardless of the seriousness and magnitude of uncollected 
water bills, his Water Commissioners had deemed it ad- 
visable to investigate each case individually before shut- 
ting off water, even though the usual 60 day notice of 
intent to do so had been issued. After such investiga- 
tions there had been some shut-offs but the water was 
in every case turned on again if nothing more than a 
partial payment on the bill was made. The Southington 
Water Department, he said, was accepting installment 
payments but naturally it was admittedly not practical 
because the cost of collection was far too great. 


Mr. MacKenzie said, that by far the hardest bills to 
collect were those carrying an extra charge to cover the 
extension of water mains into sparsely built up territory. 
He, on that score doubted the soundness of the practice 
of making special rates to cover main extensions. He 
said that he thought that a house to house collection 
scheme and more frequent billings would prove of prac- 
tical value in rendering it easier to collect water rents. 
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The right of lien upon property for unpaid water bills 
was the last resort. Re lief organizations, he said, had 
not thus far contributed anything in the way of paying 
for water supplied poor families. Considering water to 
be of paramount importance, he could not understand 
why such had not been done and wondered if it had been 
done elsewhere. 

In reply to a question, Mr. MacKenzie said that money 
had been in certain instances collected from tenants who 
had deducted the amount from the rent before paying. 


Mr. HARTFORD, representing a Water District of Nor- 
walk, Conn., said that they were accepting installment 
payments on overdue water rents and that no lien was 
placed on the property for one year following absolute 
non-payment of bills. He referred to a bill now before 
the Connecticut Legislature which, if passed, will give 
the lien on property for failure to pay water rents prior- 
ity in bankruptcy or foreclosure processes. 


J. J. Watson, Chairman of the Water Commission of 
New Britain, spoke of the seriousness of the situation in 
New Britain wherein many residents had until now never 
in 30 years been in arrears on water bills. The experi- 
ence of the past 3 years had indicated the advisability of 
building up a cash surplus in normal times to meet such 
situations as now exist in many cities. Water consump- 
tion by their best customers, the manufacturing plants, 
had dropped off by 27 per cent. In many instances the 
Water Department had accepted work in payment for 
water rents in lieu of cash. Mr. Watson remarked, that 
they had never used legal methods in collecting water 
rents until recently, when, certain consumers in arrears, 
had upon advice of “smart” counsel, notified the Depart- 
ment that no payment would be made. It was necessary 
to show them their mistake in having listened to faulty 
legal advice. 

L. S. Carton, Assistant Superintendent, Springfield, 
Mass. Water Department, reported that they had not 
gotten very far behind in collections. Every month shut 
offs total between 100 and 150—there being the $2.00 
charge made for turning on the water again. In Spring- 
field the Welfare Department has helped by paying up 
the back bills of worthy cases. 

H. T. GrpLey, Superintendent Water Department, 
Fairfield, Conn., suggested a method of providing a 
house with water sufficient to avoid health menace but 
making the service sufficiently inconvenient to create in- 
centive to pay up. The scheme was that of inserting a 
1/16th inch orifice disc in a union on the service line. 
Water would thereby be available but only at rates and 
pressures productive of much inconvenience to the user. 

T. L. Bristor, President, Ansonia Water Company, 
Ansonia, Conn., told of the use of the unemployed and 
those behind in water rents in cleaning up and trimming 
wood-lands on the company’s property and producing 
fire wood from dead and undesirable trees. More than 
1,000 men had applied for such work and the wood had 
been of value along with the improvement. 

It developed that New Britain and other cities had also 
followed a similar scheme to good effect. 


“The Use of Unemployed and Relief Undertakings 
on Water Works” 


The discussion of this topic was opened by Harrison 
P. Eppy, of Boston. Mr. Eddy, having served on im- 
portant committees dealing with water works better- 
ments legislation and plans, was well equipped to speak 
on this subject. He said that it had not proved profitable 
on the whole for Water Departments to accept work for 
unpaid bills. He said the great obstacle to utilizing water 
works betterments in unemployment relief programs was 
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the need for $2.00 to buy tools and materials for every 
$1.00 expended for labor. Where and how to secure 
the 66 per cent to add to the 33 per cent for unemploy- 
ment relief had been the stumbling block. Now, how. 
ever, a movement was under way in Washington which 
will provide the funds for tools and materials in addition 
to labor. 


The three major reasons for advocating relief through 
public works construction, Mr. Eddy listed as: 


(a) Payment for labor rather than a hand-out as a 
dole. Such a plan maintained the self respect of 
the man. 


(b) Creation of immediate and widely distributed 
buying power. 
(c) Securing of valuable works at a very low cost. 
He thought the last would probably carry the greatest 
appeal to thrifty people and taxpayers interested in se- 
curing “a bargain” along with relief work. 


Mr. Eddy referred to the developments now under 
way in Washington wherein it was highly probable that 
the Federal Government would appropriate a fund of 
$1,000,000,000 for public works construction and better- 
ments. A City, County, State or District would receive 
from the fund one dollar for every dollar put up to 
match the government’s money, the combined sum to be 
used in the public works program. Such a plan would 
appeal strongly to cities needing improvements now, and 
likewise to those looking ahead, but it would be neces- 
sary to have all plans well laid to be ready to take ad- 
vantage of the opportunity. Mr. Eddy closed his 
remarks with a recommendation that interested cities 
make ready to profit from this proposed program which 
had every indication of going through. 

W. A. MacKenzie, City Engineer and Superintendent 
of Water Works, Wallingford, Conn., said that they 
had installed water mains in 1932 at the low cost of 40 
to 60 cents per lineal foot for trenching and laying and 
filling and are preparing to lay additional mains. They 
proposed to use men who can work out their water bills. 
Some of these men had been employed on water-shed 
reforestation and they had been successful in clearing 
up practically all unpaid bills in 1932. 


“Fire Protection Classification” 


GeorcE W. Bootu, Chief Engineer, National Board 
of Fire Underwriters, New York City, recalled that a 
committee from the New England Water Works Asso- 
ciation had codperated with his organization in drawing 
up the first schedule for grading cities and towns as fire 
risks in 1916. He said; that grading was covered under 
7 main headings, and that water supply counted for 34 
points out of 100—the next most important item being 
the character of structures (buildings). In water supply 
the most important single item was the question of 
proximity of stored water to the area served and the 
spacing of gate valves was another important item. 

A matter of importance before the Underwriters at the 
present time, Mr. Booth said, was the question of what 
value should be given standby steam equipment, now 
idle as the result of electrification of the pumping sta- 
tion. He remarked that a change-over to electric equip- 
ment frequently weakened the “dependability” factor 
because often but one single transmission line served the 
station and, too, the reserve pump capacity was generally 
too low. Then, with a failure in electric operation, how 
quickly could the steam plant be gotten into operation? 
This and other questions had to be answered before a 
value could be assigned steam standby and reserve pump- 
ing facilities. 
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CAST IRON PIPE AND FITTINGS 
FOR SEWER CONNECTIONS 


By H. ROLAND DEVILBISS 


Department Engineer, Washington Suburban 
Sanitary District, Hyattsville, Md. 


portant as the house connection to water mains, 

and the types of pipe and fittings used in its con- 
struction should be given careful thought. It is rare, 
nevertheless, to read or even hear of one engaged in both 
water and sewer work favoring any particular type of 
pipe and fittings or methods of constructing the sewer 
house connection. 

Upon organization, the Washington Suburban Sani- 
tary District took over control of approximately 55 miles 
of existing sewers within the boundary of the district, 
and connected to these lines were approximately 1,630 
sewer house connections. In the construction of new 
sewer lines and in the maintenance of the existing sewer 
lines and sewer house connections during the past 14 
vears, we have been able to make certain observations 
covering the types of pipe and fittings and the methods 
best employed in construction. 


oe house connection to the sewer is fully as im- 


Methods of Constructing House Connections 


Since taking over operation and maintenance of the 
existing sewer lines in 1918, this district has constructed 
new sewer lines totaling approximately 160 miles and 
has constructed a total of approximately 8,700 sewer 
house connections. The material entering into, and the 
methods of constructing house connections, during this 
period have passed through three stages, as follows: 

First—The connection to the main sewer was made by 
inserting either a 5-inch or 6-inch terra cotta Y-branch, 
if no branch had been placed at the time of installing 
the sewer. The connection from this point to the prop- 
erty line was 5-inch or 6-inch terra cotta pipe, in 3-foot 
lengths with deep and wide socket. The joints were 
made of cement. 

To insert the Y-branch necessitated extra excavation 
along the line of the main sewer on both sides of the 
point at which it was to be made in order to remove a 
section of pipe. After placing the Y-branch and cutting 
a piece of pipe to replace the section removed three new 
joints had to be made on the main sewer. Most of the 
main sewers in which Y-branches had to be inserted car- 
ried a heavy flow of sewage, which required constant 
pumping during the work. It was impossible to calk 
the new joints tight enough with jute to keep some sew- 
age from seeping back into the trench and this seepage 
prevented the making of good joints. Upon completion 
of the job we were unable to determine, due to the heavy 
flow of sewage, whether or not lips existed at these new 
joints. Lips occur even where the utmost care is taken 
and are constant sources of trouble, particularly in sew- 
ers where root removal is necessary from time to time. 

Second—Connections to main sewers carrying a small 
flow of sewage were made in the manner just described, 
while on those carrying a heavy flow of sewage the con- 
nection with the main sewer was made with an extra 
heavy cast iron soil pipe fitting commercially known as 
the Washington Standard Thimble-Y. The Thimble-Y 
is made in 5-inch and 6-inch sizes and is inserted through 
an opening cut in the barrel of the main sewer slightly 
larger than the outside diameter of the fitting to be 
inserted. The Thimble-Y had a thin spigot 1 inch in 


depth which was inserted in the above-mentioned opening 
and was prevented from protruding into the barrel of 
the sewer by a flange which fitted neatly against the bar- 
rel of the pipe. A concrete collar was then placed around 
the Y and extended one foot on each side of the tap 
made in the main sewer. One of the disadvantages of 
the Thimble-Y was that it could not be used satisfac- 
torily on sewers smaller than 8 inches, but it did have 
advantages over our previous method in that it eliminated 
extra excavation, pumping, and the possibility of lips 
in the joints of the main. 

Third—Connections to the main sewer were made by 
means of 4-inch and 6-inch lightweight cast iron cut-in 
connections with bell and spigot ends, and the house con- 
nections from the main sewer to the property line were 
laid with 4-inch and 6-inch Class 50, centrifugally-cast 
C. I. pipe, in 12-foot and 18-foot lengths. 


Cut-In Connections Developed 


The cut-in connections, which were developed by Rob- 
ert B. Morse, Chief Engineer of the Washington Sub- 
urban Sanitary District, and the writer, can be used for 
making either 90-degree or 45-degree connections with 
the main sewer, and have been used exclusively in our 
district since 1929. They can be used on terra cotta or 
concrete pipe sewers of all sizes, and in connection with 
house services of either terra cotta or cast iron pipe of 
the diameters usually required. On our sewer house 
connections we are using the 90-degree cut-in connec- 
tion, where connections are required after the main 
sewer has been constructed, and terra cotta T-branches 
where a definite location for a connection can be made 
at the time the main sewer is being constructed. The 
45-degree cut-in connection and Y-branches are used only 
in special cases where a connection can be installed more 
economically by extending it to the property line at this 
angle. 

A saving is made by the use of the 90-degree connec- 
tion over the 45-degree connection in that it eliminates 
the necessity for a 45-degree bend, which is required 
on at least 95 per cent of sewer house services extended 
from these latter fittings. 

To insert a cut-in connection a hole equal to the out- 
side diameter of the spigot end is cut into the barrel of 
the main sewer at the required angle for the extension of 
the sewer house connection. The spigot end of the cut-in 
connection is placed in the opening, and a small amount 
of jute is packed in the space between the spigot of the 
fitting and the rim of the hole in the main sewer. The 
cut-in connection is held rigidly in place by surrounding 
the outside of the fitting as far as the base of the bell, 
and along the main sewer itself for a short distance on 
each side of the fitting, with a lean cement mortar. The 
spigot end of the cut-in connection is provided with a 
bead which prevents jute or mortar from entering the 
main sewer, and two wings on the barrel allow the spigot 
end to enter the main sewer only sufficiently to be flush 
with the inner surface of the main sewer. The bead on 
the spigot and the wings on the barrel of the cut-in con- 
nection insure an unobstructed flow of sewage in the 
main sewer. 

The bells of the cut-in connection have a centering 














172 

ring which insures the proper centering of either cast 
iron water pipe, soil pipe, terra cotta, or cement pipe and 
provides sufficient annular space to allow any type of 
joint to be made. The insertion of a cut-in connection 
in an 8-inch or 10-inch main sewer and the placing of 
the surrounding concrete does not usually require more 
than a half hour. On larger pipe, a longer time natur- 
ally is required for cutting the opening and the placing 
of a larger amount of concrete. 


The process of cutting the opening in the main sewer, 
inserting the cut-in connection, and placing the necessary 
mortar is extremely simple, rapid and economical. The 
work can be accomplished with much better results than 
it is possible to secure when cutting in terra cotta Y- 
branches. The cut-in connection has a number of ad- 
vantages over the Washington Thimble-Y. For instance, 
it is lighter in weight; requires a smaller opening in the 
barrel of the main sewer for insertion, thereby adding 
some additional strength to the structure; it has a spigot 
end which fits neatly the inside of the barrel of sewers 
of the different sizes ; it can be used on smaller diameters 
of main sewer; and the bell is shaped for centering the 
house connection pipe. 


Ready Set Y’s and T’s Discontinued in 


Favor of the Cut-In 


When a sewer is constructed in a street, unless the 
property owner is ready to proceed with the connection 
to his house, it is exceedingly difficult to determine upon 
the location of the Y-branch or T-branch that will be 
satisfactory to him at some future date. As a result 
a great many of these branches have to be abandoned 
and in our district we have found it to be poor practice 
as well as uneconomical to place them on sewers ranging 
in size from 6 inches to 12 inches unless the property 
owner is ready to install his connection immediately. On 
sewers 15 inches and larger Y-branches and T-branches 
are omitted altogether. When applications are received 
for connection to the sewer constructed as outlined 
above, the cast iron cut-in connection is used exclusivelv. 


Introducing Cast-Iron Pipe for 


House Connections 


The use of 4-inch and 6-inch Class 50, centrifugally- 
cast C. I. pipe, in 12-foot and 18-foot lengths for con- 
structing sewer house connections, from the cast iron 
cut-in connection, was begun around July 1, 1930. Our 
first order for Class 50 centrifugally-cast iron pipe speci- 
fied only a small quantity of 4-inch which was to be 
used as an experiment in constructing sewer house con- 
nections. It promptly proved its adaptability to this class 
of work and the use of it has gradually increased until 
in 1932 approximately 60 per cent of our connections 
were constructed with 4-inch cast iron pipe. The re- 
maining 40 per cent were constructed with 3-foot lengths 
of 6-inch terra cotta pipe, with deep and wide sockets, 
extended from the cast iron cut-in fitting tapped into the 
main sewer. This type of construction, however, is now 
being used only where underground structures and bad 
trenches require shoring and bracing, which renders the 
use of cast-iron pipe in 12-foot and 18-foot lengths in- 
advisable. 

We are, however, considering the purchase of the 4- 
inch pipe with two spigot ends, cutting it to lengths that 
can be used under the above condition, and joining the 
ends by means of a cast iron double hub connection 
which will be described later on in the paper. 

Before adopting centrifugally-cast pipe as a standard 
for use in constructing sewer house connections, a care- 
ful study was made of 4-inch, 5-inch and 6-inch pipe 
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commonly used in this work and the outstanding features 
of this study are shown in Table I. 


TABLE I 
4 In. 
Internal Diameter 
Length in Inches 
Kind of Pipe Feet Nom. Max. Min. 
io rere rey 214-3 4 4% 3% 
Cement-concrete .......... 21%4-3 4 4% 3% 
Cast iron soil pipe........ 5 4 4% 3% 
DeLavaud centrifugally-cast 
reek © ines - Sek 3. ce oe es 43/16 49/32 4% 
Sand-spun centrifugal cast 
iron, Class 50........... 12-165 43/16 ad 
Sand-cast cast iron,ClassA 12 3 31/32 ‘ 4% 
In. 
Nom. Max. Min. 
Length Internal Diameter 
Kind of Pipe Feet in Inches 
eee 214-3 5 5% 4% 
Cement-concrete .......... 244-3 5 5% 4h 
Cast iron soil pipe........ 5 es aii out 
DeLavaud centrifugally-cast 
GE, NOD Fig keenest 
Sand-spun centrifugal cast 
Ot CS De cack enss 12-16.5 
Sand-cast cast iron,ClassA 12 ae 
6 In. 
Internal Diameter 
Length in Inches 
Kind of Pipe Feet Nom. Max. Min. 
ci: rrr 2144-3 6 63/16 513/16 
Cement-concrete .......... 244-3 6 63/16 513/16 
Cast iron soil pipe........ 5 6 6% 5% 
DeLavaud centrifugally-cast 
SS Ee 12- 6% 611/32 63/16 
Sand-spun centrifugal cast 
ae eS ee ~16.5 6% no 
Sand-cast cast iron,ClassA 12 6 1/32 6 3/16 


Referring to the data, it may be noted that the centrif- 
ugally-cast pipe can be secured in lengths ranging from 
12 feet to 18 feet, the sand-cast iron pipe in 12-foot 
lengths, the cast iron soil-pipe in 5-foot lengths, the 
cement-concrete pipe and terra cotta pipe in 214-foot 
and 3-foot lengths. The use of longer lengths results 
in more rapid installation, a reduction in the number of 
joints, and enables one to secure a much better grade 
and alignment than is possible with the other types of 
pipe shown. The reduction in the number of joints, 
in addition to the saving in labor and material, reduces. 
to a minimum the chance of infiltration, root penetration, 
and lipped joints—all being sources of constant trouble 
to the maintenance engineer. Again referring to Table I, 
it will be found that centrifugally-cast pipe has a larger 
nominal, maximum and minimum diameter than the 
other makes of pipe shown. This feature, combined with 
the fact that the value of “C” in centrifugally cast iron 
pipe is generally agreed among engineers to be higher 
than in sand cast pipe and cast iron soil pipe, and is 
higher than in cement-concrete and terra cotta pipe, 
indicates a decided advantage in the use of centrifugal 
pipe. Therefore, the centrifugally-cast iron sewer house 
connection provides a considerably larger carrying ca- 
pacity than can be expected from any of the other kinds 
of pipe shown. 

In order that cut centrifugally-cast iron pipe may be 
reduced to a minimum we have designed and use a double 
hub (light weight) cast-iron fitting with a centering ring. 
This fitting is for joining the spigot ends of cut pipe 
and is used where the length of cut pipe is sufficient to 
warrant its use. 

Our sewer house connections are divided into two 
classes, single and double, both ordinarily of 4-inch di- 
ameter where cast iron pipe is used. The single con- 
nection is constructed direct to the property line, while 
the double connection is laid as a single connection to 
a point between the curb and property line where it is 
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divided by means of a Y-branch, one branch being ex- 
tended directly to the property line and the other branch 
extended at an angle of 45 degrees to serve the adjacent 
property. For the purpose of making this division we 
have designed and use a light weight cast iron Y-branch 
with centering rings in the bells. This Y-branch is much 
shorter in length than either the standard or extra heavy 


soil pipe fitting. 
Jointing Materials Used Keep Out Roots 


Joints on the centrifugally span cast-iron pipe sewer 
house connections have been made with leadite, minera- 
lead, and an unnamed sulphur compound which was 
made up especially for us to be used on this work. All 
three of these joint compounds produce a practically 
water-tight joint, and we believe that any one of them 
when properly placed in a joint will resist the penetration 
of roots into the sewer house connection. However, the 
cost of the unnamed sulphur compound is slightly lower 
than that of the other materials. Joints on the terra cotta 
sewer house connections are poured with an asphalt joint 
compound. 

Undoubtedly our largest cost of maintenance on sewer 
house connections is caused by clogging with roots. This 
root growth is present not only in old services where the 
terra cotta pipe joints may have been indifferently made, 
but also in numerous cases where the terra cotta pipe 
has been laid under our own supervision, the pipe being 
deep and wide socket and the joints carefully made with 
asphalt joint compounds. I recall one case where the 
connection became completely clogged within a period 
of 30 months. The pipe was 6-inch terra cotta, deep 
and wide socket, and the joints were made with an 
asphalt joint compound. An examination of the growth 
of roots in several joints showed that they had pene- 
trated directly through the compound. Centrifugally- 
cast iron services with sulphur compound joints have 
been in service for a period of approximately three years 
and not one cent has been expended in the maintenance 
of them, a fact that is indeed gratifying. Practically all 
of the plumbers operating in our district construct the 
sewer house connection from the property line to the 
house with cast iron soil pipe and lead joints. This con- 
struction, coupled with our construction from the main 
sewer to the property line, comprises a high class piece 
of work—one that will remain tight and produce un- 
limited service at a low maintenance cost. 


Cost of Installing House Connections 


The number of sewer house connections completed 
and the average cost, including engineering and adminis- 
trative expense, from 1927 to 1932, inclusive, are given 
in Table IT. 


TABLE II 
Per 
Total Terra Cast Cent Cast 
No. Con- CottaCon- IronCon- IronCon- Average 
Year nections nections nections nections Cost 
sj... Gee 929 0 $41.40 
1928 .... 648 648 0 43.33 
1929 .... 623 623 0 48.07 
1930 .... 607 551 56 9 45.41 
1931 .... 650 331 319 48 45.50 
932 .... S71 229 342 60 42.14 
1933 . 80 20 60 75 ee 


(To April 1.) 


From 1927 to 1929, inclusive, Y-branches and the 
Washington Thimble-Y were used for tapping the main, 
and the sewer house connections were constructed of 
terra cotta pipe, in 3-foot lengths, with joints made with 
an asphalt joint compound. The average cost of the 
connections through this period was $44.10 each. From 
1930 to 1932, inclusive, Y-branches and the light weight 
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cast iron fittings were used for tapping the main. The 
sewer house connections were laid with 6-inch terra cotta 
pipe and asphalt joint compound where necessary, but 
usually with 4-inch centrifugally cast iron pipe and sul- 
phur joint compound. The average cost of the connec- 
tions during this period was $44.35, an increase of $0.25 
per connection. From the table it will be noted that in 
1930, 9 per cent; in 1931, 48 per cent; in 1932, 60 per 
cent; and in 1933 to April 1, 75 per cent, of our con- 
nections were of centrifugally-cast pipe. Still the aver- 
age cost in 1932 was $3.27 less than in 1930 and $5.93 
less than in 1929 when labor and materials were at or 
near the peak. The table further reveals that the cost 
per connection in 1932 was lower than in 1928, 1929, 
1930 and 1931, while it exceeded the cost in 1927 by 
$0.74 per connection. 


Approximate average cost of labor and pipe for our 
sewer house connections from 1927 to 1932, inclusive, 
are shown in the Table III. 


TABLE III 
1927 1928 1929 1930 1931 1932 

pen 40c-50c 40c-50c 40c-50c 45c-50c 45c-50c 35c-40c 
oi. F.C. 

pipe, per ft..$0.1155 $0.1097 $0.1108 $0.098 $0.0925 $0.0879 
4-in. centrifu- 

gal pipe, 

Class 50, 
0.31 0.28-0.30 0.25 

In the above table it will be noted that the cost of labor 
and terra cotta pipe were less in 1932 than in the preced- 
ing five years, and the only item appearing in the table 
to offset this reduction is the increased quantity of 
centrifugally cast pipe used as a substitute for terra cotta 
pipe. Nevertheless two other factors have entered into 
the cost of sewer house connections in our district which 
more than offset the reductions in cost appearing in the 
table. These are, first, the planning of wider streets in 
new subdivisions than formerly were required, thereby 
increasing the length of the connection, and, secondly, 
an increase in the number of connections being con- 
structed in paved streets. 


It is my firm belief that a sewer house connection con- 
structed of light weight cast iron pipe and fittings, from 
the main sewer to the property line or through to the 
house, with joints of leadite, mineralead, sulphur com- 
pound and lead, provides a cheaper service in first cost ; 
one at least as durable, if not more so, than can be se- 
cured with any of the other types of pipe commonly. used 
for this purpose. And most certainly produces a service 
lower in maintenance cost. 

Acknowledgment.—The above has been condensed 
from a paper read before the Maryland-Delaware Water 
and Sewage Works Association, May 5, 1933. 
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Frank Hannan, Honored Abroad in Recognition of 
His Work as Chief Abstractor of the 
A. W. W.A. 


In recognition of the benefits rendered, in the nature 
of advancement of water works interests in all countries, 
by the Abstracts published in the Journal of the Ameri- 
can Water Works Association, Frank Hannan, Chemist 
at the Toronto Filtration Plant and Chief Abstractor of 
the A. W. W. A., has been made an Honorary Member 
of the Water Chemistry Section of the Verein Deutscher 
Chemiker. 

The German Chemical Society meets this year at 
Wurzberg, and an invitation to American chemists and 
water works men is extended, with the hope that some 
may be in Europe at the time and could arrange to attend. 
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MEETING OF THE ILLINOIS SECTION 
OF AMERICAN WATER WORKS ASSOCIATION 


By JOHN R. BAYLIS 


Associate Editor 


HE Illinois Section of the American Water 

Works Association held its twenty-fifth annual 

meeting in Rockford, Ill., at the Hotel Nelson, 
April 19 and 20, 1933. There were approximately 
100 in attendance. Members of the Southern and 
Central Illinois Conference of Water Treatment Plant 
Operators, and the West Shore Water Producers’ 
Association were invited to attend, and a fair repre- 
sentation of these organizations was present. 

The following were elected to office for the ensuing 
year: 

Chairman—J. J. Woltman, Consulting Engineer, 
Bloomington, III. 

Vice Chairman—Lewis I. Birdsall, General Chem- 
ical Co., Chicago, Il. 

Treasurer—Alfred E. Skinner, Pitometer Co., Chi- 
cago, Ill. 

Trustee—Harold E. Babbitt, University of Illinois, 
Urbana, Ill. 

Section Director—W. R. Gelston, Superintendent 
Water Works, Quincy, III. 

Technical Sessions 

Fifteen technical papers were presented at the four 
sessions, with most of the papers receiving some dis- 
cussion. 

Some Geological Conditions Governing Location, 
Drilling, and Casing of Wells. M. M. LEIGHTON. 
The areas of bedrock wells in Illinois were described. 
The northern area, which is the most important, em- 
braces approximately one-third of the state. In this 
section the deeper wells obtain their water from the 
sandstone beds at depths ranging from 580 to 2,800 feet. 
In addition to the bedrock areas there are numerous 
types of glacial deposits which are very important as 
groundwater reservoirs. Probably the most important 
are the valley trains. They represent gravel and sand 
fillings in existing or former valleys. The glacial de- 
posits present no troublesome problems in the drilling 
of wells. Quicksand has caused some trouble. Most 
of the bedrock strata present no unusual difficulty. The 
St. Peter sandstone offers many perplexing problems. 
Many drilling tools have been lost as a result of the 
drilling’s packing in around the tools. In many wells 
it is desirable to place a layer of cement between the 
casing and the walls of the hole to prevent the passage 
of upper waters downward to deeper water. The glacial 
drifts are always cased off in the construction of deep 
wells. 

Well Sterilization. C. C. AppLaNacp. There are 
about 17 per cent of untreated ground water supplies 
whereas there are only about 2 per cent of untreated 
surface supplies. The causes of pollution of well- 
water supplies are adjacent rivers, contamination 
through abandoned wells, sewers, faulty well casing, 
crevices through limestone, and surface pollution of 
shallow wells. One state found that only 25 per 
cent of the ground water supplies had a perfect 
record of a year or more. An account was given of 
outbreaks of water borne diseases at Fond du Lac, 
Wis.; Bad Axe. Mich.; Salem, Ohio: Helena, Mont. ; 


Santa Ana, Calif.; Lansing, Mich., and other cities 
caused from polluted well water supplies. Previous 
to the chlorination of its well supply, one city had an 
average of 15 typhoid deaths per year, which was 
reduced to 4 deaths after chlorination. A number of 
illustrations of how polluted water got into well 
waters were shown. 

C. H. SPAULDING stated there was a reduction in the 
typhoid at Bloomington, IIl., after chlorinating the 
well water. 

Psychological and Physiological Consideration of 
Obstacles in Municipal Water Treatment. H. F. 
Fercuson, M. S. Saptn, and C. W. Kiassen, Many 
people believe that the mineral quality of the water 
they drink has a very important bearing on their 
health. There is little to show that the general health 
of a community where the water contains certain 
minerals is any better than a neighboring community 
that does not have these minerals. Many people 
object to chemical treatment of their drinking water 
supply because of belief or fear that some of the 
beneficial minerals in the water will be removed, or 
because they think that certain chemicals will be 
introduced which will prove detrimental to health. 
Some of the absurd claims of the health-giving quali- 
ties of mineral waters were related. They ranged 
from curing granulated eye-lids to rejuvenating hu- 
manity. Many of the claims for cures have been 
investigated by the American Medical Association 
and in a number of instances the claims have been 
declared fraudulent and the companies fined. One 
glass of milk contains the calcium equivalent of 15 
glasses of a typical Illinois ground water. In order 
to obtain the mineral equivalent contained in the 
ordinary plate lunch of meat, potatoes, peas, lettuce, 
milk, bread and pie, it would be necessary to drink 
approximately 60 quarts of this average water. The 
paper was discussed by Lewis I. Birdsal, George B. 
Prindle, A. M. Buswell, and C. S. Gill. 

Treating Well Waters for Softening, and Iron and 
Manganese Removal. A. M. BusweLt. The data on 
soap consumption which was given in a previous 
published paper has been checked and found to be 
correct. Softening by the addition of lime to water 
was discovered about 100 years ago. Progress in 
softening water for industrial uses has been fairly 
rapid, but not so fast in the municipal field. The 
introduction of zeolites was another step forward in 
the treatment of waters for industrial uses. The 
water in municipal plants usually is softened to about 
75 to 100 p.p.m. When there is iron in solution in 
ground water it does not contain dissolved oxygen. 
To satisfy the requirements for oxidation of iron 
and manganese very little oxygen is required. A 
manganese removal plant in Berlin, Germany, has 
a closed system, and enough oxygen for oxidation is 
added in the form of pure oxygen gas. 

Meeting Emergencies in Water Works. ARTHUR 
E. GorMAN. Emergencies may be divided into two 
groups—those resulting from so-called Acts of God, 
and those resulting from acts of man. The former, 
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while uncontrollable, can in most cases be anticipated. 
A list of the various causes for emergencies was 
given. The water works officials should study the 
characteristics of the water and be prepared to meet 
the changes which occur naturally in the water. The 
promoters of a new water system have an obligation 
to the public to provide proper funds for a satisfac- 
tory plant, and the designing engineer has an obliga- 
tion to these officials to design along sound engineer- 
ing lines. The man who undertakes to operate a water 
works system which, beyond a reasonable doubt, is 
subject to breakdown jeopardizing life and property, 
is a simpleton who risks his reputation, his life and 
self respect. There are two important public checks 
against faulty water works design—the Boards of 
Fire Underwriters, and the Departments of Public 
Health. Some of the more important emergencies 
occurring in public water supplies were mentioned. 
C. W. Klassen and C. S. Gill told how some of the 
emergencies were met, such as the tornado at Mur- 
physboro. 

Ammonia-Chlorine Treatment at Champaign-Ur- 
bana, Ill, Frank C. Amspary, Jr. The paper gave a 
description of the troubles caused from iron bacteria 
growths (crenothrix and spyrophyllium) in the dis- 
tribution system and how the trouble was remedied 
by use of ammonia in connection with the chlorine 
treatment. After the plant was put into operation 
the luxuriant growth of iron bacteria in the sand beds 
almost prevented flow through the beds. This trou- 
ble was remedied by use of chlorine. The free ammo- 
nia in the water as it comes from the wells is about 
5 p.p.m. The ammonia-chlorine treatment was started 
in July, 1931. The original dosage was 0.6 p.p.m. of 
chloramine, which was later increased to 1.2 p.p.m. 
The ratio of ammonia to chlorine was 114 to 2. Satis- 
factory residuals were found throughout the distri- 
bution system. Later the ammonia treatment was 
changed to the clear well, leaving the chlorine treat- 
ment in the influent water to prevent growths in the 
filter beds. The procedure seems to be satisfactory 
in every respect. 

Ammonia-Chlorine Treatment in Danville, IIL, 
Inter-State Water Co. H. W. Ety. The ammonia is 
introduced in the suction of the raw water pump and 
the chlorine is introduced in the discharge. The 
water passes through a settling basin of about 10.5 
hours’ detention. Greater amounts of ammonia and 
chlorine were used at first because the filter beds 
took up the ammonia and chlorine. A ratio of one of 
ammonia to four of chlorine was found to be most 
satisfactory. Not much was expected in taste and 
odor reduction, and the reason for using ammonia is 
to prevent after-growths and to produce continued 
sterilization in the distribution system. 

George B. Prindle, in discussing the papers on the 
ammonia-chlorine treatment, stated he was surprised 
at the high residuals which could be carried without 
causing taste. A residual above 0.1 p.p.m. at High- 
land Park, Ill., was noticeable. C. C. Abplanalp 
stated that a residual of 3.0 with ammonia could not 
be detected at Mendota. 

Using Perspective in Purification Expenditures. 
GEORGE B. PrinpLE. The items which go to make up 
the cost of purifying and pumping water were dis- 
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cussed. Assuming average conditions, the estimated 
operating cost per million gallons is as follows: 


Raw: water DUMMIES. (66052 oss nas conned dade banbabnee $ 2.02 
PPOs CS RO cece cca ne eal CPOs sl Se os dies ee oe Ae 2.68 
| te eee Ey ee es ae ee Meare | hee” ere me 25 
CAE 5s. is bie nko b alee eed cae ale bOI Fae eens ae 23 
RG te CRP ge PI RIE vere Aer Gay Ty Geo a 1.40 
Wael thie ic oo cnsioic Rowe Cae an Rds haa oo ee 28 
Chaar Ane UNE os oo. bic nk cece ekg pat ee eh a See 11.44 


Labor fot all MGreasessis soso save os shemean ac wase swmmeat 20.00 
Pleat, HoUG, “Siete NG 5. o5.5 ko Saw oo so aed ees cea ie wats 2.00 


Total 


The total purification cost exclusive of labor is only 
about 12 per cent of the total operating expense, and 
there is no excuse for sacrificing quality for saving 
in the purification cost. 


How to Make Odor Tests. Oscar GuULLANS. A re- 
fined method of making odor determinations was de- 
scribed and demonstrated. The intensity of the odor 
is determined, and then the threshold point is found 
by dilution with odor-free water. It is very impor- 
tant to have dilution water free from compounds 
which, if present in higher concentrations will pro- 
duce odor. An activated carbon unit for preparing 
odor-free water was described. A 250 c.c. portion of 
the water to be tested is added to a 500 c.c. flask, 
the flask covered with a watch glass, the air and 
water within the flask thoroughly mixed, and the 
odor test made by inhaling the air inside of the flask 
through a glass nose-piece. The nose-piece is about 
seven-eights inch in diameter and 7 to 8 inches long. 
It is flared at one end and ground to fit the nose of 
the person who is to use it. All air entering the 
nostrils must pass through the nose-piece, and in this 
manner the air from the inside of the flask can be 
drawn into the nostrils with practically no dilution 
from the surrounding air. The method is fully twice 
as sensitive as tests made without the nose-piece. 

Discussion on the Use of Activated Carbon. 
Joun P. Harris gave an interesting discussion of the 
methods of applying powdered carbon to water. C. 
S. Gill said that activated carbon was used continu- 
ously at Carbondale, IIl., though at times when the 
taste and odor were not very pronounced the carbon 
was applied to the water for a certain period after 
washing the filters, then it was cut off until the filters 
were washed. This seemed to give satisfactory re- 
sults. George B. Prindle stated that powdered acti- 
vated carbon materially reduced the taste and odor 
at Highland Park, Ill., but did not remove it entirely 
with the amount of carbon used. Charles B. Burdick 
stressed the importance of an accurate procedure for 
making odor determinations for use in determining 
the efficiency of taste and odor elimination treatments 
which have been developed within the past few years, 
He said that the work of Spaulding, which was given 
at the last meeting of the Section and the work of 
Gullans given at this meeting were, in his opinion, 
the most valuable contributions to the Section within 
the past few years. 

The Rockford Water Supply. Danie, W. MEap. 
This paper, which was presented by Harold W. 
Mead, gave a very interesting description of the 
development of the Rockford water supply from its 
very beginning. In the original supply located on 
the west side of Rock River near several springs, the 
water was conveyed to a central basin through tile 
drains laid in gravel deposits. This was inadequate 


from the first and river water had to be relied upon 
when there was considerable demand for water. A 


very interesting description of the geological condi- 
tions in the Illinois and Wisconsin district was given. 
It showed the importance of giving careful study to 
geological conditions in the development of well 
water supplies. The first well was sunk in 1885, and 
had a total depth of 1,530 feet. Two additional wells 
were drilled in 1886, one to a depth of 1,998 feet. 
The supply from the deep wells was inadequate and 
tests showed that fully two-thirds of the water sup- 
ply was drawn from the polluted ground water near 
the surface. To increase the flow of the wells, they 
were pumped from a point 90 to 100 feet below the 
surface. The centrifugal pump, located in a shaft 
about 80 feet from the surface, was driven by a rope 
drive from a vertical engine located at the surface. 
The water is now raised by air lift from wells located 
at several points in the city. 

The Water Works at Wilmette, Ill. J. W. 
NeEMOYER. The new Wilmette filtration plant and pump- 
ing station now under construction was described. 
Money for constructing the plant was borrowed from 
the R. F. C. There was considerable opposition to 
locating the station on the site selected for fear that 
it would constitute a nuisance. In view of the en- 
virons every effort was made to avoid detracting 
from the surrounding developments. The roof of 
the building will be maintained about even with the 
top of the bluff along the lake front at this point, and 
will form a promenade deck with an area about 100 
by 275 feet, which will be tiled. The capacity of the 
plant is 6 m.g.d. Brief description of the design of the 
plant was given. 

Water Softening at Quincy, Ill. W. R. GELston, 
Jr. The hardness of the Mississippi River water at 
Quincy varies from 90 to 220 p.p.m., and averages 
about 150 p.p.m. The softening plant was constructed 
as an addition to the old filtration plant, and consists 
of a chemical house, two paddle type mixing basins, 
one clarifier, and a recarbonation chamber. The mix- 
ing basins are about 17 by 26 feet in plan with a two- 
blade of 16 feet over-all length, driven at a speed of 
9.6 feet per second at the tip. The clarifier is the 
Dorr circular type, 80 feet in diameter. The plant is 
operated to reduce the hardness to about 70 p.p.m. 
No soda-ash is used, and lime only is used for soften- 
ing. Return sludge is used most of the time, but 
during the past summer the sludge seemed to give 
the water a slight musty odor and it was not used 
until the water got colder on the fall. 

Cross-Connections and Plumbing-Fixture Studies. 
HerBert L. Wuite. Danger of pollution from cross 
connections to plumbing fixtures due to decrease in 
water pressure stressed. The periods of low 
water pressure occur more frequent than is generally 
realized. Most of the dangerous cross connections 
are made by those who know such connections are 
dangerous. Persons with training in sanitary engi- 
neering have been known to deliberately connect 
pipes containing drinking water directly to sewage 
pumps for use in priming the pumps. Back-siphon- 
age may occur through flush valves if the closet bowls 
should be filled with water above the flush rim caused 
by clogging of the outlet, or if the closet has a low 
spud which extends below the normal water level. 
Drinking fountains with the jet placed below the rim 
of the fixture may produce contamination if the drain 
should happen to become clogged. Submerged inlets 
to tanks, lavatories and other vessels may contam- 
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inate the water when the pressure on the pipes drop. 
Joel I. Connelly stressed the danger of contamination 
caused from the water being sucked back into the 
distribution system during periods of low pressure, 
and gave several instances of known pollution from 
such source. 

Reservoir and Pipe Line Project of Louisville, Ky. 
Cuar_Les B. Burpicx. A description of the new 30- 
million gallon balancing reservoir, and the pipe lines 
connecting the reservoir with the distribution system 
was given. The reservoir is expected to maintain a 
higher pressure over the distribution system during 
times of heavy demand. The water will flow into 
the reservoir when the consumption is low and out of 
the reservoir when it is high, thereby maintaining a 
more even pumpage load. The reservoir necessitated 
the construction of larger pipe lines to properly con- 
nect it to the distribution system. Sixty-inch and 
48-inch reinforced concrete pipes were used. The 
pipes were pre-cast and cured before laying. A spe- 
cial feature of the pipe line was the joints. The sec- 
tions of the pipes were 12 feet long. There was very 
little leakage when the line was placed in operation. 

Dinner Meeting. A very delightful part of the 
meeting was the informal discussion on public rela- 
tions following the dinner. A number of those pres- 
ent took part in the discussion. 


v 
Fighting Fires with Light 

In Beaumont, Tex., not only water but light as well 
is used to put out fires. The fire department there has 
a special truck equipped with 16 flood-lighting projectors 
which produce a total of 11,500 watts of spotlight so 
helpful in fire fighting and rescue work. 

Four 20-in. and one 24-in. 2,500 watt and one 14-in. 
1,500 watt floodlights comprise the fixed equipment. 
The 14-in. projector produces a narrow beam capable 
of reaching approximately one mile. Though they 
cannot be removed from the truck, these floodlights can 
be raised and lowered through a range of 5 ft. by means 
of telescopic extension standards. 

Portable flood-lighting equipment, which comes in 
handy when the current in a burning structure is shut 
off and some form of auxiliary lighting is necessary, 
consists of four 14-in. 500 watt and six 12-in. 250 watt 
projectors. The 500-watt units are mounted on special 
collapsible umbrella-type stands convenient for placing 
on the roofs of neighboring buildings or on the street 
near a raging fire. The 250-watt units are mounted on 
wheel bases so that they may run into a burning build- 
ing. 

Each portable projector is equipped with 25 ft. of 
rubber covered cable, but auxiliary cable consisting of 
two reels of 200 ft. of No. 8 cable is located in the rear 


‘of the truck body.* Other reels of No. 10 cable 800 ft. 


long and No. 14 cable 1,000 ft. long are cut in varying 
lengths. All cable is equipped with pin connectors the 
same in size so as to match at any point. 

Power supply for the flood-lighting is produced by a 
Westinghouse portable generator located in the truck 
body. It has a capacity of 11.5 kw. at 125 volts, a rat- 
ing of 1,450 r.p.m. and is driven by a model OOA, 
314x414 29-hp. Hercules engine through a coupling. A 
Westinghouse switchboard located on the rear wall of 
the cab and facing to the front of the truck controls the 
lighting. 














Water Works and Sewerage—May, 1933 


THE WATER SUPPLY OF 
SPARTANBURG, 
SOUTH CAROLINA 


By R. B. SIMMS’ and J. K. MARQUIS’ 


PARTANBURG, the county seat of Spartanburg 
S County, is situated in the Piedmont Section of the 

state. There is a population of approximately 
30,000 inhabitants within the corporate limits of the 
city. The elevation of Spartanburg is approximately 
875 feet above sea level. The territory in the vicinity 
is rolling, gradually rising in a northwesterly direction 
twenty mile distant. 

Previous to the year 1926, the water supply of Spar- 
tanburg was obtained from three sources, namely, 
Chinquepin Creek, Shoally Creek, and Lawson Fork 
Creek. The water from Shoally and Lawson Fork 
creeks was pumped into an impounding reservoir located 
on Chinquepin Creek. The combined waters flowed, by 
gravity, from the impounding reservoir to the filtration 
and pumping plants located nearby. 


The need for the selection of a new source of supply 
was becoming very evident. The increase in population 
of the city together with the expansion of industry was 
materially increasing the consumption of water. There 
was also an increase in population, per unit area, on the 
drainage area of the small streams, thereby increasing 
human contamination. Viewing conditions as a whole, 
it was obvious that the time had arrived to abandon the 
old source of supply, together with the obsolete plant and 
equipment, and select a new source. 


A detailed survey made of all the available sources of 
supply showed that the South Fork of Pacolet River 
was the most suitable. The plant was located on the 
South Fork, about one half mile above the confluence of 
the North and South Forks, which form the Pacolet 
River. At this point, the water passes through shoals 
for a distance of about 1,200 feet. The site being so 
ideally adapted for a power development, a dam was 
constructed at the head of the shoals. The dam was 
erected of such height that a head of 63 feet was made 
available and an impounding reservoir holding one and 
one half billions of gallons resulted. 


The Dam and Reservoir 


The dam is of the hollow, reinforced concrete type 
with full concrete apron, having an overall length of 450 
feet, a height of 50 feet above normal water surface, 
and contains 7,200 cu. yd. of concrete. 

The drainage area above the dam is approximately 92 
square miles. At least 35 per cent of this drainage area 
is a rugged mountainous region, the area between the 
mountains and the dam is rolling and a large part of 
the land is under cultivation. The stream reaches an 
elevation of 2,000 feet at its source and descends rapidly 
to an elevation of 1,000 feet near Gowansville, after 
which it descends more gradually until it reaches an 
elevation of 775 feet in the impounding reservoir, when 
the reservoir is full. The distance from the source of 
the stream to the dam is approximately 25 miles. 

Only three small towns are located on the watershed, 
Campobello with a population of 350, Gowansville with 
a population of 300, and Gramlin with a population of 


‘Superintendent, Water Works and Sewerage, Spartanburg, S. C. 
“Engineer in Charge of Plants, Spartanburg, S. C. 














Twenty-five-Y ear-Old Cast Iron Pipe Reclaimed and Used on 


Extension to Bleachery, Spartanburg Water Works, 
Spartanburg, S. C. (R. B. Simms, One of the 
Authors of This Article, Is in the 
Trench Without Coat.) 


200. A fairly accurate census shows that the population 
per square mile on the drainage area is 22 persons. The 
population is principally rural, and the character of the 
development is small farms, with a limited amount of 
live stock. There are practically no industries on the 
drainage area. 


The water is of such quality that permits of very 
economical purification treatment. The water is rela- 
tively soft and contains no mineral constituents that 
make treatment difficult. The bacterial quality is very 
good. 

The annual rainfall on the drainage area varies from 
48.75 inches at the plant to 64 inches at the source of 
the stream. Streamflow records reveal that the run-off 
is relatively high, varying from 15 to 20 inches, or from 
30 to 40 per cent. 


The Power Plant 


The power plant is located a distance of 1,200 feet 
downstream from the dam. There is a maximum head 
of 63 feet available at this point. A 78 inch penstock 
leads from the dam to a differential surge tank located 
just outside the power plant. At the surge tank, the 
penstock is divided in two 54-inch branches that supply 
the two water-wheels. A sluice gate is provided ‘on the 
78-inch penstock at the intake, while two hydraulically 
stop valves are placed in the two branches just prior to 
the scroll cases of the wheels. 


The power plant houses two 750-h.p. water wheels 
direct connected to 625-k.v.a. generators. These units 
are of the vertical type. Each wheel is provided with 
5,000-ft. pound governors. 

These generators furnish power for operating the 
high duty pumps, the lighting of the plant and grounds, 
and the power equipment of the filtration plant. All 
excess power is disposed of to the local power company 
at our switchboard. 

In the power house are located all switchboards and 
appurtenances that go to make up a flexible installation. 


Filter Plant 


A modern two-story brick and concrete building 
houses the filter units and pipe gallery. This building, 
while durable and substantial, does not contain any 
elaborate decoration either internally or externally. 

The filter plant consists of six filter units of the con- 
ventional type, each unit having a daily capacity of 
1,000,000 gallons. Underneath the filters is a 750,000 
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gallon clear well. A laboratory is provided for the 
daily examination of the water; it is roomy and well 
lighted. Laboratory materials and apparatus are at hand 
for all necessary analyses. 

In the rear of the filter plant is located two concrete 
coagulating basins. These basins are designed for a six- 
hour retention at a six million gallon rate of flow. These 
basins are preceded by a mixing chamber of the baffled 
type which provides a 30 minute retention period at the 
normal rate. The mixing chamber is divided into three 
sections which make for flexible operation. Water is 
lead into the filter plant by a 24-inch line connected to 
the 78-inch penstock. The elevation of the filter plant 
is such that permits of the water coming in by gravity. 
This arrangement eliminates low lift pumping, which 
makes for a more economical production cost of the 
water delivered to the system. 


Pumps and Storage Reservoir 


The high duty pumping units are located in the power 
plant. Three, two-stage, centrifugal pumps, direct con- 
nected to 300-h.p. slip ring induction motors, comprise 
the pumping units. Each unit has a capacity of 3,000 

















Interior of Spartanburg Water Department’s Power Plant. 
Two 750 HP. Water Wheels Drive Two 625 K.V.A. 
Generators. Surplus Power Above That Needed for 
Pumping, Etc., Is Sold to Local Power Company. 
Average Annual Operating Profit Is $9,719.42. 


g.p.m. at a 240-ft. head. The suction of these units 
takes water from the clear well and discharges into a 
24-inch cast iron line leading to the storage reservoir 
some three miles distant from the plant. 

The storage reservoir is a covered basin of concrete 
construction, 200 feet in diameter and has a storage 
capacity of 3,000,000 gallons. This reservoir is located 
on the highest point between the city and the plant. It 
is 240 feet higher than the pumping units, and is ap- 
proximately 160 feet higher than the highest point within 
the limits of the city. The water flows from the reservoir 
to the city, a distance of 10 miles, through a 27-inch 
cast iron main. This main has a capacity of 10,000,000 
gallons per day. Both the 24 and 27-inch lines have 
protection against the accumulation of air by the in- 
stallation of air relief valves placed at all high points 
along the line. 

The plants permit of very economical operation. The 
operating personnel consists of only five employees. 
One Engineer in Charge, one operator who is competent 
to carry out all routine chemical and _ bacteriological 
analyses ; one operator competent to carry out necessary 
laboratory analyses, and still one other operator who is 


=e 
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an experienced power plant operator, and is also ~apable 
of performing the duties of a filter plant operator, and 
one janitor. It is to be noted that the hydro-electric 
plant does not increase the operating personnel. No 
mor employees are required than would be necessary 
with the water plant alone. Only one operator is on 
duty at a time and each operator works but eight hours 
per day. 

The cost of the entire development amounted to ap- 
proximately $1,350,000, of which $395,000 is chargeable 
to the power plant development. The $395,000 covers 
the cost of the land for the reservoir, the dam, penstock, 
surge-tank, power house, and appurtenances. 

The good judgment of all parties concerned in the 
power plant development is reflected in the figures of 
the following table. This table is a summary of average 
annual earnings of the power plant for the past six 
years. 


Summary of Operation of the Hydro-Electric 
Plant of the Spartanburg Water Plant— 
1927-1932, Inclusive 


Construction cost chargeable to Hydro-Electric Devel- 





eT EO ET TEE CE TE PO. eee Cy Bee $395,000.00 
Estimated life of plant, 35 years. 

Sinking fund, compounded 41%4%.......... $ 4,846.65 

Interest on investment 414%.............- 17,775.00 

Insurance, maintenance and repairs........ 1,500.00 24,121.65 

Power sold, 2,357,500 kwh. @ M“c......... $11,787.50 

Power used for pumping................- 19,426.39 

Power saved due to elimination low lift 
GI ghee 2s nce ra nce aimee pected 2,627.18 33,841.07 
Pee DIRE DEO. «5 oon 5 o's cae bSechouses cees $ 9,719.42 


Note: The power used for pumping, 1,495,054 kilowatt hours, 
is charged at a rate of $12.99 per thousand, the rate that would 
be paid for power if it was purchased. 


The officials of the Spartanburg Water Works are 
three Commissioners of Public Works, W. W. Griffin, 
chairman, D. W. Hendrix and Floyd L. Lyles, Superin- 
tendent, R. B. Simms, L. I. Gregory, Secretary and 
Treasurer. J. K. Marquis is Engineer in Charge of 
Plants. 
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Association Meetings Scheduled 


June 9-10—New York Sewage Works Association. Hotel 
Seneca, Rochester, N. Y. Secretary, A. S. Bedell, % State 
Dept. of Health, Albany, N. Y. 

June 12-16—53rd Annual Convention of the American 
Water Works Association. Hotel Sherman, Chicago, IIl. 
Secretary, B. C. Little, 29 West 39th Street, New York, 
i 2 

June 21-22—Illinois Association of Sanitation Districts. 
Galesburg, Ill. Secretary, G. H. Radebaugh, Mgr., Urbana 
Sanitation District, Urbana, II. 

June 26-30—American Society of Testing Materials. Chi- 
cago, Ill. Secretary, C. L. Warwick, 1315 Spruce St., Phila- 
delphia, Pa. 

June—Virginia Water and Sewage Works Association. 
Newport News, Va. Secretary, H. W. Snidow, % State 
Dept. of Health, Richmond, Va. (Exact date not set.) 

Sept. (?)—Central States Section American Water Works 
Association. Hotel Pantlind, Grand Rapids, Mich. Secre- 
tary, B. J. Lechmer, City Water Commission, Erie, Pa. 

Sept. 5-7—Pennsylvania Sewage Works Association. State 
College, Pa. Secretary, L. D. Matter, Kirby Health Center, 
Wilkes-Barre, Pa. 

Sept. 7-9—Pennsylvania Water Operators Association. 
State College, Pa. Secretary, I. M. Glace, State Dept. of 
Health, Harrisburg, Pa. 

Sept. 25-27—American Society Municipal Engineers. Mil- 
waukee, Wis. Secretary, C. W. S. Sammelman, 4359 Lindell 
Blvd., St. Louis, Mo. 

October 9-12—American Public Health Association. In- 
dianapolis, Ind. Executive Secretary, Dr. Kendall Emerson, 
450 Seventh Ave., New York City. 
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A NEW METHOD OF 
CONCENTRATING 
ACTIVATED SLUDGE 


By R. F. GOUDEY' and S. M. BENNETT® 


of the Los Angeles Department of Water and 

Power, the writers have developed a new process 
of concentrating activated sludge which may interest 
sewage works operators. The sludge is easily concen- 
trated to contain 5 per cent solids. The method em- 
ployed is simple and can be adopted easily at other plants 
to greatly reduce the volume of activated sludge, whether 
the final disposition is to sand beds, digestors or de- 
watering by vacuum filtration prior to drying or inciner- 
ation. 

The process entails withdrawal or excess activated 
sludge to be taken out of the system in the form of 
mixed sewage and sludge from the main aeration tanks 
rather than from the final settling tanks as is usually 
practiced. This mixture is allowed to settle in a con- 
tinuously operated clarifier designed on a basis of 600 
gallons per square foot surface area per day. The inlet 
to the clarifier is at the side and influent enters at the 
bottom. The overflow liquor from this excess sludge 
clarifier is equally as good as the final effluent from the 
conventional final clarifiers and is mixed with the latter. 
A chlorine dose is applied to the top water of the clari- 
fier to maintain a residual of 1 p.p.m. of chlorine in 
the water above the sludge zone. This dose amounts to 
about 25 lb. per million gallons of sewage treated. The 
residual chlorine carried by the overflow liquor is suf- 
ficient to disinfect the final efluent from the entire plant 
and where final disinfection is employed the residual 
chlorine does double duty. The thick concentrated sludge 
is pumped but once daily from the thickening tank with- 
out stopping the inflowing aerated mixture containing 
the excess activated sludge. The process is a continuous 
one and the thickening tank remains full at all times. 


iDirector Sanitary Engineering Division, Department of Water 
and Power, Los Angeles. 
*Chief Operator Griffith Park Experimental Station, Los Angeles. 


A T the Griffith Park Sewage Experimental Station 











Experimental Sewage Treatment Plant of Los Angeles, Calif. 
Point of Chlorination in Sludge Concentration Clarifier Is 
Indicated by Hose Lying on Board to Right. Sludge Enters 
at Bottom of Tank. 

















Field Laboratory, Experimental Sewage Treatment and 
Recovery Station, Los Angeles, Calif. 


The volume of activated sludge in this form is much 
less than can be obtained by any other known practical 
method. The average water content after nine months 
of operation is 94.80 per cent. 

Success with this new method of sludge concentration 
is due primarily to maintaining the presence of the dis- 
solved oxygen which the aerated mixture contains upon 
entering the thickening tank, but without chlorination 
would soon be consumed by the organisms. The use of 
chlorine is equally essential during warm weather to 
keep the sludge down. The deep inlet likewise has merit. 
The objection to sludge rising and producing scum, with 
foul water between the scum and the sludge blanket,— 
a common and serious fault with the decanting method 
of concentration—has been completely overcome by the 
new process. Still further reduction in sludge volume 
has been obtained by the addition of inert materials for 
the purpose of weighing down the sludge. Ground 
oyster shell, decomposed granite, magnesite and other 
material have been added and moisture contents of the 
resulting sludge as low gs 76 per cent have been ob- 
tained. In fact, sludge too thick to be pumped has been 
secured with this combined process. 

Results from the additions of inert materials to ac- 
celerate sedimentation and concentration of fresh and 
activated sludges will be described at a later date. At 
the present time work is being centered on obtaining con- 
centrated activated sludge with a water content of about 
90 per cent by the use of very moderate amounts of 
ground oyster shell. This attainment is of especial value 
where the sludge is dewatered by vacuum equipment, 
whereas concentration without inert materials suffices 
where the sludge is pumped to a digestor. 





Comparison of Previous Methods with the New 


Two previous methods of sludge concentration at the 
Griffith Park Experimental Station embraced decanting 
clear water, usually in the mid-zone, from thickening 
tanks operated on a fill and draw plan. The second 
method was that of pumping all excess activated sludge 
to the primary crude sewage clarifier at a rate propor- 
tional to the solids in the raw sewage. The first method 
was abandoned in favor of the second, which, in turn, 
has been displaced by the new method. Table I indicates 
a comparison of these processes of concentration. 

The principal advantage from the new process is felt 
when the excess activated sludge carries but 1,000 Ib. 
of dry solids per million gallons of sewage treated and 
also when the sludge is bulked. During such periods 
the volume of sludge pumped to the digestor, when ac- 
tivated sludge has been pumped to the crude sewage 
entering the primary clarifier, reaches 9,000 gallons per 
million gallons as compared with the 5,440 gallons noted 
in the table for normal sludge. The corresponding figure 
for the volume of fresh sludge plus the activated sludge 


























































































180 


TABLE I 
CONCENTRATION OF EXCESS ACTIVATED SLUDGE 
BY (a) DECANTING, (b) PUMPING TO CRUDE SEW- 
AGE ENTERING PRELIMINARY CLARIFIER, AND 
(c) THICKENING AERATION TANK LIQUOR WITH- 
OUT USE OF INERT MATERIALS. 


(a) Re he) 
Item Decantor Clarifier Thickener 
Excess activated sludge (gallons 
SE Drs BA ctils au kias oh ive 16,910 16,910 60,000" 
Concentrated act. sludge (gallons 
OE Se peers 2 eee pee ‘ 2,400 1,600 
Per cent reduction in volume.... 66.4 85.8 90.5? 
Gallons of conc. sludge per Ib. of 
Se” a et ree 5.5 3.1 2.3 
Per cent water in conc. activated 
Be es cua ed abe pained sys 97.73 94.42° 94.80 


Total fresh and activated sludge 
to digester (gallons per m.g. 
ermeee WORIEED 2.55 ces exceeds 18,300 5,440 4,600 


1Aeration tank liquor. 
2Corrected for equivalent volume of returned sludge. 
’Mixture of crude solids and excess activated sludge. 








concentrated by the new process under like conditions is 
only 5,730 gallons per million gallons. This represents 
a 36 per cent reduction in volume during sludge bulking 
as compared with 15 per cent reduction under average 
conditions. It is during periods of bulked sludge that 
the sludge concentration and handling problems become 
most serious. 

At the Griffith Park plant it has been found desirable 
in the interest of economy to dewater fresh (crude) 
sludge separately from concentrated activated sludge. 
The sludge cakes from the filter which contain 70 per 
cent or less water are mixed and subjected to thermoply- 
lic digestion in Becarri cells. This process eliminates the 
digestor with its attendant problems or supernatant over- 
flow liquor, the drying of digested sludge and the col- 
lection of gas. The new process of activated sludge con- 
centration serves admirably in connection with this 
scheme also. ' 

The Griffith Park Experimental Station has been op- 
erated under the direction of H. A. Van Norman, Chief 
Engineer, and Dr. Carl Wilson, Director of Sanitation 
of the Department of Water and Power—the senior 
author* having direct supervision over experiments and 
operation. 


*Notre.—Mr. Goudey has recently been appointed Director of 
Sanitation and Laboratoreis for the Department of Water Supply 
—Dr. Wilson having resigned.—EDIrTor. 


Vv 
Keeping Filter Sand and Gravel Clean 


By W. H. LOVEJOY 
Superintendent of Filtration, 
Louisville, Ky. 
HEORETICALLY, routine filter washing methods 
should keep filter sand and gravel clean. Prac- 

tically, however, we frequently find that the usual wash- 
ing methods leave much to be desired in this respect. 
For this reason, auxiliary cleaning methods must fre- 
quently be utilized to supplement the regular washing, 
if the filter bed is to be maintained in a clean condition. 

If the routine filter backwash were perfectly efficient, 
we could expect that all sand and gravel coatings com- 
posed of organic matter, clay, aluminum hydrate and 
manganese and therefore, all mud balls, mud spots and 
sand cracks in filters would be absent. However, we 
know from experience that, even with the use of the 
best practice in filter washing, these difficulties will still 
persist to varying degrees in different plants. 

The effectiveness of the routine filter washing process 
depends, to a great degree, upon the following details 
of design and operation: 
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(a) The Underdrain System: Adequate design of the 
underdrain system makes for uniform distribution of 
wash water to all parts of the bed, which is a funda- 
mental requirement. Poorly designed underdrains mani- 
fest themselves in the form of “dead spots” in the sand 
bed while washing. These dead spots eventually grow 
into hard mud spots which are difficult to remove. 

(b) Freeboard: If the freeboard in a filter (distance 
from sand surfaces to trough weir) is more than 24 
inches, a normal wash water rise will be insufficient to. 
carry over all of the accumulated matter and poor wash- 
ing results, followed by gradual coating and mud-balling 
of the sand. 

(c) Insufficient Wash Water Rise: This eventually 
results in the same trouble as excessive freeboard, that 
is, in ability to carry over into the troughs the solids that 
should be removed from the sand. 

A wash water rise of about 22 inches per minute with 
a water temperature of 32-40 degrees, increasing grad- 
ually to a rise of 30-36 inches per minute with water 
temperature of 70-80 degrees, should be effective in 
most cases. This approximates a 50 per cent expansion 
of the sand bed. The high rate of 36 inches can only 
be used in plants where wash lines, troughs, drains and 
gravel beds are designed especially to handle it. 

(d) Filter sands that are too fine introduce difficulties 
that are hard to overcome. The fine sands rise higher 
for the same wash rate than do the coarser sands. Thus, 
the fine sands tend to wash over at high wash rates. 
Fine sands also tend to coat more quickly and pack to- 
gether, forming cracks on the surface and at the walls. 


AUXILIARY SAND CLEANING METHODS 


(a) Prechlorination treatment, intermittently applied 
when necessary, will remove coatings of an organic na- 
ture from sand and gravel. At the Lousiville Plant this 
has been found effective when the chlorine is applied at 
the rate of 10-12 lbs. per million gallons and treatment 
is continued until a maximum residual appears and per- 
sists in the filter effluent. 

(b) Caustic soda treatment has been found to be only 
partially effective and it entails more trouble and ex- 
pense than the chlorine treatment. 

(c) High pressure hosing of the filter sand gives good 
results in the removal of sand coatings of clay. Care 
must be used in this method to prevent the disturbance 
of the upper gravel layers beneath the sand. 

(d) A regular sand washing machine or a sand ejector 
may be used to clean the sand in an old plant where the 
sand has become heavily coated. In either case, this 
entails the transfer of the sand from the filter to a stor- 
age pile and its return to the filter. 

At the Louisville plant about three years ago, 1,200 
yards of sand that had been in use for 22 years was 
quite thoroughly cleaned by ejecting it from one battery 
of filters to another, a distance of about 400 feet. 


v 
Spring Meeting of the New York 
Section of A. W. W. A. Postponed 


The Board of Trustees of the New York Section of 
the American Water Works Association. have decided to 
postpone its spring meeting—having but-one. other meet- 
ing in 1933, that being the regular fall. meeting. The 
action was taken in view of the nearness of the Chicago 
convention, June 12th-16th; and the likelihood that a 
greater attendance at Chicago would result by cancella- 
tion of the New York Section meeting. This announce- 
ment comes from R. K. Blanchard, Secretary of the 
New York Section, care Neptune Meter Co., New York 
City. 
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HYDRANT PRESSURE AND FLOW 


SURVEY AT PORTLAND, 


ME. 


Tests Made Preliminary to Standard Marking of Hydrants 


By LEAVITT R. SMITH 


Portland Water District, 
Portland, Me. 


fire hydrants at the June, 1928, meeting of the 
Maine Water Utilities Association, President 
David E. Moulton appointed a committee to study this 
subject. After several committee meetings with much 
careful study, and with the approval of the chief engi- 
neers of the various fire departments the committee re- 


ported. 
Committee’s Recommendations 


That a uniform color marking should be used through- 
out the state. That the colors be those used on traffic 
lights; green, yellow and red. Green to signify a ca- 
pacity of 1,000 g.p.m. or more; yellow, from 500 to 
1,000 g.p.m. and indicating that caution should be used ; 
red, less than 500 g.p.m. and care must be exercised not 
to create a vacuum by breaking the stream with a 
pumper. 

With this system of colors to guide them, it was the 
thought of the committee that fire departments called 
from one city or town to another would know at a 
glance the capacity of any hydrant they might wish to 
use. The committee’s recommendations were accepted 
by the Maine Water Utilities Association. 

“The Portland Water District, complying with this 
recommendation, during the past summer conducted tests 
on 750 hydrants representing 41 per cent of the hydrants 
in its entire system preliminary to rating and marking 
them. These were in ten of the twelve cities and towns 
to which it supplies water. Each hydrant was tested 
individually. A static and residual pressure was taken, 
also a flow test with a pitometer of the type held into 
the stream by hand. It is expected that the remaining 
59 per cent will be tested and rated next summer. 


Procedure of Testing and Recording 


In the Water District’s office there is a recording sys- 
tem, with a card for each hydrant, giving the location 
and other information. These cards were numbered, 
starting with number 1 in each city or town and going 
through to the last card. Then, plans were made of 
the places tested showing the location of hydrants, gates 
and mains. Each hydrant shown on these plans was 
given a number corresponding to that on the cards. The 
plans were on a scale of 500 ft. to the inch which proved 
a very satisfactory size for field use. 

A book was prepared by ruling the pages in columns. 
The hydrant numbers were put in this book so that the 
information obtained at each hydrant could be easily 
recorded. 

The party doing the work consisted of from two to 
four men, depending on how hard it was to keep catch- 
basins free, filling in washouts and keeping water from 
damaging property. 

List of Equipment.—The party used two tested pres- 
sure gauges registering from 1 to 100 lbs., a hydrant 
wrench, a gate wrench, a Stillson wrench, two large 
pieces of canvas 8 ft. by 12 ft. and three 1% by 4 inch 
iron rods. The canvas was used to keep the water from 
washing out esplanades and lawns. 


A FTER some discussion on standard markings for 





Testing.—One of the gauges was connected to the 
hydrant outlet and the other to the hydrant pitometer. 
When the hydrants were opened wide the pitot gauge 
usually recorded about two pounds less than the pressure 
gauge. Inserting the pitot blade into the stream caused 
the backing up of the flow slightly and accounts for the 
pressure differences. We have learned that New York 
and some other places have discontinued the use of 
hydrant pitometers and rely on pressure gauges only. 

The pitot blades cost $3.00 each and if rocks or other 
foreign matter strike them they are ruined. As many 
as three blades have been broken testing one hydrant, but 
on the average one blade will test about 50 hydrants. 
Since the residual pressure equals the pounds registered 
on the pitot gauge, we will discontinue the use of the 
pitometer when we resume our tests. 

On long lines of pipe leading to dead ends, it is advis- 
able to start testing at the end nearest the supply. By 
this practice, dirt or rust in the mains stirred up by the 
abnormal rate of flow will be kept along with the party. 

It is a good practice to locate and test each gate on 
hydrant branches before the hydrant test is made, thus 
preparing for a quick and certain shutdown in case 
something becomes lodged in the hydrant valve or some 
defect is found in the mechanism of the hydrant. After 
it was known that the gate could be depended upon the 
hydrant caps were removed and enough water let through 
to wash out any sediment lodged in the ports. Then the 
pressure gauge was attached. 

If soft ground existed where the water was to strike, 
canvas was spread with one end tied to the hydrant. If 
it became necessary to deflect the water, one edge of the 
canvas was tied to the tops of the iron rods driven into 
the ground, in line and diagonal to the flow. 

The hydrants were opened wide and flushed until all 
sign of sediment had disappeared. Then the pitot blade 
was inserted into the stream and the reading on both 
gauges taken and entered in the note-book opposite the 
hydrant number shown on the plan. Any defect in the 
operation of the hydrant was also noted in its proper 
place. 

It is necessary to open the hydrants wide in order 
that the pressure will not be reduced by a partially open 
hydrant valve. 

There were places where it was unwise to test the 
hydrant because of the possibility of property damage. 
In such cases a static pressure was taken which helped 
in the subsequent figuring of the flow in the office. It 
also helps if the hydrants on each side of the one in 
question has been tested. 

A reading of exactly 10 pounds was seldom registered 
with the hydrant opened wide, even though the require- 
ments were that the deliveries of the hydrants were to be 
determined with a residual pressure of 10 pounds. By 
the use of the hydraulic slide rule it is possible to figure 
what the flow would be at 10 pounds after finding what 
it was at the pressure actually recorded during the test. 

The company manufacturing pitometer gauges fur- 
nishes charts reading in equivalent g.p.m. for each pound 
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registered on the gauge from 1 to 36 inclusive. In addi- 
tion we prepared a curve for any number of pounds we 
had to use which was not listed on this chart. 

During this work three breaks were caused in the 
system. One was found to be a thin place in a 6-inch 
pipe; the second was an old crack in a 6-inch hydrant 
T; and the third showed an old crack in a 6-inch pipe. 
It appeared that these places had been waiting for the 
extra pressure, caused by closing the hydrants, to make 
them break. 

The tabulation of these tests showed very interesting 
variations in different parts of the system. 

Eighty-six per cent of the hydrants in South Portland 
were rated as Class A (green), while 100 per cent of 
those in West Falmouth were rated as Class C (red). 
These are the two extreme cases. Taken as a whole, 
one-half of the hydrants fall in the green classification ; 
one-third, yellow; and the remainder, red. 

Table | is a summary of the districts completed. 


TABLE I 


No. of 
No.of Yel- 
Green low No.of 
City or Hy- Hy- Red Hy- % N % 
Town drants drants drants Total Green Yellow Red 
So. Portland... 197 27 4 228 86.5 11.8 1.7 
Westbrook ... 106 30 28 164 64.7 18.3 17. 
Scarboro ..... 19 58 12 89 21.5 65 13.5 
Cape Elizabeth. 24 53 12 89 27.5 59 13.5 
Falmouth ..... 50 12 0 62 70.6 19.4 0 
Gorham ....... 1 27 15 43 Z 63 35 
Cumberland ... 4 7 23 34 12 20.4 67.6 
West Falmouth 0 0 23 23 0 0 100 
So. Windham. . 1 0) 3 13 8 69 23 


Great Diamond 
Island ...... 3 2 0 


406 225 119 541 30 © 159 
Ownership and Condition of Hydrants 


For a period of years after a hydrant is set, the mu- 
nicipality in which it is set pays a rental fee to the Port- 
land Water District. After this term of years expires 
the hydrant then becomes the property of that munici- 
pality which becomes responsible for the maintenance 
of it. It is only when the water utility conducts a test 
that mechanical defects are discovered in some localities 
where the municipal officials do not properly inspect 
hydrants. 

In one village with a total of 13 hydrants, 7 of them 
were controlled by the municipal officials, and the others 
by the Water District. The caps on all but two of the 
seven had to be hammered and the wrench hammered to 
remove them. Two men on a wrench could not open 
these hydrants and had to use a 10 pound hammer on 
the wrench to start water flowing. From 10 to 15 min- 
utes were required to open each of these hydrants. 

Another condition existed in a city adjacent to Port- 
land which slowed up the test considerably. Between 
25 and 30 gate boxes on hydrant branches controlled by 
the city were filled with sticks and stones. After a couple 
of months an order was passed by the city council for 
the Water District to clean out these boxes, then the 
test was completed. 

3elow is a list of the mechanical parts of the hydrants 
found out of order. Caps missing, 1; ports to be leaded 
in, 2; loose valves, 19; stuffing box leaks, 10; valve 
gasket leaks, 8; gate boxes filled, 45; top sections of gate 
boxes gone or tipped, 4; gate boxes under concrete road, 
4; and gates repaired, 1. Out of 750 hydrants tested 94 
or about 13 per cent had some defect. The above figures 
indicate that the mechanical parts of hydrants should be 
tested more frequently than is customary practice. 
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Conclusion 

The result of Portland’s application of the hydrant 
marking committee’s recommendation shows that the re- 
sults are valuable and well worth the time and expense 
required. 

The keeping of good records and assembling of nec. 
essary apparatus before starting the field work is es. 
sential. 

The location of each hydrant gate should be known 
before starting test. 

The test should be begun nearest the source of supply 
and worked toward dead ends. Every hydrant should 
be flushed until it delivers clear, clean water. 

The hydrant pitometer is unnecessary for the residual 
pressure gauge gives the same results. After this test 
has been completed the Water Utilities and Fire Depart- 
ments know that every hydrant and gate is in good work- 
ing condition, and that all defects have been corrected, 

The amount of water available at each hydrant is indi- 
cated by its color and both the local and foreign ap- 
paratus can work to better advantage than previously. 

Acknowledgment.—A paper read before the New Eng- 
land Water Works Association—printed under author- 
ization of the author. 
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Water Softening and Purification 
at Columbus, O. 


The following note is taken from the annual report 
for 1932 of the Division of Water of Columbus, O.: 

During the year an average of 29.6 million gallons of 
water was softened and filtered each day. This repre- 
sents 98 gallons per capita per day. 

The hardness of the water was reduced from an aver- 
age of 262 parts per million to an average of 85 parts 
per million. A reduction of 68 per cent. 

To reduce the hardness of the water from an average 
of 262 parts per million to 85 parts per million, 2,994 
tons of soda-ash and 7,194 tons of lime were required. 
The price paid for soda-ash was $23.733 per ton, and 
the price paid for the lime was $4.03 per ton, making 
the total cost for soda-ash $71,057.55 and the total cost 
for lime $28,991.82. The cost of lime, soda-ash, alum, 
chlorine and coke per one million gallons of water treated 
amounted to $10.29. 

The average turbidity or muddiness of the river water 
during the year was 76 parts per million, whereas the 
turbidity of the filtered water was zero. The average 
color present in the river water was 29 parts per mil- 
lion. By the combined use of lime, soda-ash and alum, 
the color was reduced in the filtered water to one part 
per million. A color of one part per million is not no- 
ticeable to the consumer. 

There were five deaths from typhoid fever during the 
year 1932, three of which were resident and two non- 
resident. Figuring the population at 302,000 (State 
Bureau of Vital Statistics) would give the city a total 
death rate from typhoid fever of 1.7 per 100,000, a resi- 
dent death rate of 1.0 per 100,000, and a non-resident 
death rate of 0.7 per 100,000. 
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FINANCING SEWERAGE IN ILtiNots. A bill has passed 
the state senate of Illinois and is now before the house 
authorizing municipalities to improve, construct, acquire 
and operate sewerage systems and to issue revenue bonds 
to be retired from revenues derived from the operation 
of such system. This would take the sewerage system 
out of the corporate tax fund and put it on a self-sus- 
taining basis, operating on a fee or meter system. 
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CONVENTION OF THE AMERICAN 
WATER WORKS ASSOCIATION 


Hotel Sherman, Chicago, IIl., June 12-15, 1933 


PROGRAM 
SUNDAY EVENING—JUNE l1ITH. 
Meeting of the Board of Directors will be held at 8:00 p. m. 
in Room 116. ; , 
(Members having business to bring before the Board should 
present it in writing to the Secretary before this meeting.) 


MONDAY FORENOON—JUNE 12TH. 


8 :00—Registration. : 
10:00—Meeting of the Committee on Water W orks Practice. 
Main Session, Grand Ball Room 
11:00—Opening of Convention. 
George W. Pracy, President. 

Announcement of officers elected for the year 1933-34. Re- 
ports of Secretary, Treasurer and Board of Directors. Action 
on Budget. 

Presentation of John M. Diven Memorial Medal. 

Presentation of John M. Goodell Award. 

New Business. 


MONDAY 


12:30—Dedication of Memorial 
Works Engineers. 
Ellis S. Chesbrough—1813-1886. 
Dewitt C. Cregier—1829-1898. 
John E. Ericson—1857-1927. 
At “Old Water Tower,’ Chicago Avenue and Michigan Blvd. 
All are invited to attend. 


Main Session, Louis XVI Room 
Plant Management and Operation Division 


Superintendents’ Round Table Discussion. 
H. F. Blomquist (Chairman), Supt., City Water Works, 
Cedar Rapids, Iowa. 
2:00—“Consumer’s Good Will, Its Value and Method of Pro- 
motion.” Discussion led by Frank C. Jordan, Sec’y, In- 
dianapolis Water Co., Indianapolis, Ind. 

“Consumer’s Complaints and How to Meet Them.” Discus- 
sion led by Eugene F. Dugger, Gen. Mgr., Newport News 
Water Works Commission, Newport News, Va. 

“Policies as to Delinquent Water Bills Under Depressing 
Conditions.” Discussion led by M. F. Hoffman, Asst. Supt. 
in Charge of Commercial Division of Water Works, Cin- 
cinnati, Ohio. 

“Use of Several Small Meters vs. One Large Meter for 
Large Services.” Discussion led by H. L. Monroe, Supt. 
of Water Works, Pontiac, Mich. 

“Measurement of Small Water Flow.” Discussion led by 
Dale L. Maffitt, Asst. to Gen. Mgr., Des Moines Water 
Works, Des Moines, Iowa. 

“Meeting Unusual Conditions in Water Works Operation.” 
Symposium by various members. 

5 :00—Meeting of the Board of Directors. Room 116. 


TUESDAY FORENOON—JUNE 13TH. 
Main Session, Louis XVI Room 

9 :30—“Some Interesting Phases of Chicago’s Water Works 

_ Activities’—Myron B. Reynolds, City Engineer, Chicago, III. 

9:50—Discussion led by L. R. Howson, Alvord, Burdick & 
Howson, Cons. Engrs., Chicago, Ill. 

:10—“Locating and Eliminating Leakage in Chicago Distribu- 
tion System’”—J. B. Eddy and Bernard Phillips, Bureau of 
Engineering, Chicago, III. 

10 :30—Discussion led by Fred B. Nelson, Civil Engr., Dept. of 
Water Supply, Gas & Electricity, New York, N. Y. 

:50—“The Place of Public Works in the Economic Scheme”— 
Willard T. Chevalier, Publishing Director, Engineering 
News-Record, New York, N. Y. 

11:15—Discussion led by Malcolm Pirnie, Cons. Engr., New 

York, N. Y. 

11 :30—“Appraisal of a Year’s Operation of the Reconstruction 

Finance Corporation Plan and Its Effect in Aiding Water 

Works Betterments’—John P. Hogan, Parsons, Klapp, 

Brinckerhoff & Douglas, Cons. Engrs., New York, N. Y. 

11:55—Discussion led by Willard T. Chevalier, Publishing Di- 

rector, Engineering News-Record, New York, N. Y. 


AFTERNOON 


Plaques to Chicago Water 


1 


1 





TUESDAY FORENOON (Continued) 
9:30—Crystal Room. Committee on Boiler Feed Water 
Studies. Sheppard T. Powell (Chairman), Cons. Chem. 
Engr., Baltimore, Md. 


TUESDAY FORENOON (Continued) 
Finance and Accounting Division, Gray Room 
C. J. Alfke (Chairman), Comptroller, Hackensack Water Co., 
Weehawken, N. J. 
9:30—“The Centralization-Decentralization Situation in Com- 
mercial Activities (Has the depression indirectly solved this 
question for all times?)”—Carl K. Chapin, Commercial Di- 
rector, Dept. of Water & Power, Los Angeles, Calif. 
Discussion led by Frank C. Jordan, Sec’y, Indianapolis Water 
Co., Indianapolis, Ind. 
10:10—“The Installation of a Modern System of Billing and 
Accounting in the Chicago Bureau of Water”—(Illustrated 
by motion pictures)—H. L. Meites, Supt. of Water and 
Editor of the Chicago Chronicle, Chicago, Ill. 
Discussion led by Jacob Schwartz, Attorney, New Jersey Pub- 
lic Service Commission, Newark, N. J. 
10 :50—“Handling of Shop and Yard Supplies and Equipment”— 
J. S. Dunwoody, Supt., City Water Dept., Erie, Pa. 
Discussion led by William A. Weigel, Junior Engr., and Ray 
Magin, in Charge of Stock Record Section Water Dept., 
Chicago, Ill. 
11:30—“‘At War With the Depression in the Detroit Water De- 
partment”—Hal F. Smith, Supt. of Water Consumers Ac- 
counts, Dept. of Water Supply, Detroit, Mich. 
Discussion led by A. P. Michaels, Orlando, Fla. 


TUESDAY AFTERNOON 
Main Session, Crystal Room 


2:00—“Introducing Your ‘New’ Consumer”—Mary Elizabeth 
Symms, Public Relations Counselor, Indianapolis Water Co., 
- Indianapolis, Ind. 

2:20—Discussion led by A. C. Kamplain, Sec’y to the Water 
Dept. Board of Trustees, Valparaiso, Ind. 

2 :40—“Special Low-Heat Cement for Mass Concrete Dams’— 
— B. Morris, Chief Engr., Water Dept., Pasadena, 

if. 

3:00—Discussion led by Thaddeus Merriman, Chief Engr., 
Board of Water Supply, New York, N. Y. 

3 :20—“Ground-Level Storage and Booster Station at Milwau- 
kee, Wis.”—Herbert H. Brown, City Engineer’s Office, Mil- 
waukee, Wis. 

3 :40—Discussion led by Nicholas S. Hill, Jr., Cons. Engr., 
New York, N. Y. 

4:00—“Twenty Years’ Progress in Centrifugal Water Works 
Pumps’—A. Peterson, Chief Engr., Pump Dept., DeLaval 
Steam Turbine Co., Trenton, N. J. 

4 :20—Discussion led by R. D. Hall, Mgr., Water Works Dept., 
Worthington Pump & Machinery Corp., Harrison, N. J. 


TUESDAY AFTERNOON (Continued) 
Water Purification Division, Louis XVI Room 


Joseph W. Ellms (Chairman), Engr., Water Purification & 
Sewage Disposal, Dept. of Public Utilities, Cleveland, Ohio. 
2 :00—“Current Research in Water Bacteriology”—J. F. Norton, 
The Upjohn Co., Kalamazoo, Mich. 
2:15—Discussion led by N. J. Howard, Director of Water 
Purification, Island Filtration Laboratories, Toronto, Ont., 
Canada. 
2 :20—General Discussion. 
2:30—Report of Committee on “Testing Water Purification 
Chemicals.” M. M. Braidech (Chairman), Senior Chemist, 
Baldwin Filtration Plant, Cleveland, Ohio. 
:50—Discussion led by R. C. Bardwell, Supt., Water Supply, 
.C. & O. R. R. Co., Richmond, Va. 
:55—General Discussion. 
:05—“Determining the Quality of Zeolites’—H. L. Tiger, 
Chief Engr., Permutit Co., New York, N. Y. 
3 :25—Discussion led by Charles P. Hoover, Chemist, Filtration 
Plant, Columbus, O. 
:30—General Discussion. 
:40—“Proposed Plan for Ammonia Chlorine Treatment at 
Chicago”—A. E. Gorman and H. H. Gerstein, Bureau of 
Engineering, Chicago, III. 
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4:00—Discussion led by L. H. Enslow, Editor, Water Works 
and Sewerage, New York, N. Y. 

4:05—General Discussion. 

4:15—Report of Committee on Control of Tastes and Odors. 
Martin E. Flentje (Chairman), Westmoreland Water Co., 
Greensburg, Pa. 

4:30—Discussion led by George D. Norcom, Federal Water 
Service Corp., New York, N. Y. 

4:35—Discussion led by Fred E. Stuart, Research Engr., In- 
dustrial Chemical Sales Co., New York, N. Y. 

4:40—General Discussion. 


WEDNESDAY FORENOON 
Main Session, Louis XVI Room 


9 :30—“Manufacture and Laying of Lock Joint Concrete Water 
Pipe”—F. F. Longley, Lock Joint Pipe Co., Ampere, N. J. 

9:50—Discussion led by Charles J. Desbaillets, Chief Engr., 
Montreal Water Dept., Montreal, Que., Canada. 

10:10—“Bituminous Pipe Coatings’—W. M. Wallace and James 
Parks, Water Dept., Detroit, Mich. 

10 :30—Discussion led by E. V. Rinehart, Johns-Manville Corp., 
New York, N. Y. 

10:50—“Water Pipe Electrolysis Caused by Promiscuous 
Grounding of Electric Lines”’—Nicholas S. Hill, Jr., Cons. 
Engr., New York, N. Y. 

11 :10—Discussion led by Charles F. Meyerherm, Albert F. Ganz, 
Inc., Cons. Engrs., New York, N. Y. 

11 :30—“Some Modern Methods of Coating and Lining Pipe”— 
Linden Stuart, Wailes Dove-Hermiston Corp., New York, 

11 :50—Discussion led by Leslie W. Stocker, Senior Civil Engr., 
Utilities Commission, San Francisco, Calif. 


WEDNESDAY FORENOON (Continued) 
Finance and Accounting Division, Crystal Room 


C. J. Alfke (Chairman), Controller, Hackensack Water Co., 
Weehawken, N. J. 

9:30—“A Fixed Property Record Form and Its Use.” (Dis- 
cussed from the standpoint of rate case data, substantiating 
overheads, supplying tax data, and recording property for 
insurance purposes, etc.)—Jacob Schwartz, Attorney, New 
Jersey Public Service Commission, Newark, N. J. 

Discussion led by Joseph Gill, Certified Public Accountant, 
New York, N. Y. 

10:10—“State Regulation of Water Rates for Municipal Water 
Plants”—A. Bliss McCrum, Sec’y, Public Utilities Associa- 
tion of West Virginia, Charleston, W. Va. 

Discussion led by Samuel B. Morris, Chief Engr., Water 
Dept., Pasadena, Calif. 

10:50—“Commission Regulation of the Issuance and the Ac- 
counting Treatment of Security Issues by Municipalities 
and Private Companies for Water Works Purposes”—David 
E. Lillenthal, Member of Public Service Commission of 
Wisconsin, Madison, Wis. 

Discussion led by John H. Murdoch, Jr., Attorney-at-Law, 
Washington, Pa., and Pres., Pennsylvania Water Works 
Association. 

11:30—“Taxation as Affecting Operating Costs of Private and 
Municipal Utilities’—Charles J. Tobin, Attorney-at-Law, 
Albany, N. Y. 

Discussion led by Louis D. Blum, Certified Public Accountant, 

New York, N. Y. 


WEDNESDAY AFTERNOON 
Main Session, Crystal Room 
Symposium on Cement Lined Water Mains 
2:00—Introductory Statement—L. P. Wood, Designing Engr., 
Board of Water Supply, New York, N. Y., and Chairman 
of Technical Committee 3 on Corrosion and Protective 
Coatings of the Sectional Committee on Specifications for 
Cast Iron Pipe. 
2:15—“Results Obtained from Cement Lining.” Discussion led 
by T. H. Wiggin, Cons. Engr., New York, N. Y., and 
a E. Gibson, Mgr. and Engr., Water Dept., Charleston, 
2 :30—“Cutting, Tapping, Handling, Etc.” Discussion led by 
Reeves J. Newsom, Pres., Community Water Service Co., 
New York, N. Y.; James E. Gibson, Mgr. and Engr., Water 
Dept., Charleston, S. C., and T. H. Wiggin, Cons. Engr., 
New York, N. Y. 
2:45—General Discussion. 
2:55—“Separation and Cracking of Lining.” Discussion led 
by T. H. Wiggin, Cons. Engr., New York, N. Y.; W. R. 
Conard, Cons. Engr., Burlington, N. J.; Reeves J. Newsom, 
Pres., Community Water Service Co., New York, N. Y.; 
D. B. Stokes, Vice-Pres., United States Pipe & Foundry Co., 
Burlington, N. J.; H. Y. Carson, Director of Research, 
National Cast Iron Pipe Co., Birmingham, Ala.; W. D. 





ge Pres., American Cast Iron Pipe Co., Birmingham 

Ala. 

3 :30—General Discussion. 

3:45—“Solubility of Lining.” Discussion led by Robert Spurr 
Weston, Cons. San. Engr., Boston, Mass.; George D. Nor- 
com, Federal Water Service Co., New York, N. Y.; Martin 
E, Flentje, Westmoreland Water Co., Greensburg, Pa,- 
E. L. Chappell, National Tube Co., Pittsburgh, Pa.; D, B 
Stokes, Vice-Pres., United States Pipe & Foundry Co, 
Burlington, N. J. ; 

4:10—General Discussion. 

4:25—“Lining Fittings.” Discussion led by Wm. W. Brush 
Chief Engr., Dept. of Water Supply, Gas & Electricity. 
New York, N. Y.; T. H. Wiggin, Cons. Engr., New York 
N. Y.; D. B. Stokes, Vice-Pres., United States Pipe & 
Foundry Co., Burlington, N. J. 

4:40—General Discussion. 

4:45—“Full Thickness of Lining at Ends.” Discussion led by 
Reeves J. Newsom, Pres., Community Water Service Co, 
New York, N. Y.; T. H. Wiggin, Cons. Engr., New York, 
N. Y.; D. B. Stokes, Vice-Pres., United States Pipe & 
Foundry Co., Burlington, N. J. 

4:55—General Discussion. 

5 :00—“Exterior Coating.” Discussion led by Wm. W. Brush, 
Chief Engr., Dept. of Water Supply, Gas & Electricity, 
New York, N. Y.; D. B. Stokes, Vice-Pres., United States 
Pipe & Foundry Co., Burlington, N. J. 

5:10—General Discussion. 


WEDNESDAY AFTERNOON (Continued) 
Water Purification Division, Louis XVI Room 

Joseph W. Ellms (Chairman), Engr., Water Purification & 
Sewage Disposal, Dept. of Public Utilities, Cleveland, Ohio. 

2:00—“The Removal of Aggressive Carbon Dioxide by Con- 
tact Beds of Limestone’—Charles R. Cox, Assoc. Engr., 
State Dept. of Health, Albany, N. Y. 

2:15—Discussion led by Malcolm Pirnie, Cons. Engr., New 
York, N. Y. 

2:25—General Discussion. 

2 :30—“Disposal of Lime Sludge at Water Softening Plants’— 
W. H. Dittoe, Chief Engr., Mahoning Valley Sanitary Dis- 
trict, Youngstown, Ohio. 

2 :45—Discussion led by Thomas R. Lathrop, Asst. San. Engr., 
State Dept. of Health, Columbus, Ohio. 

2 :55—General Discussion. 

3:00—Report of Committee on Filtering Materials. John R. 
Baylis (Chairman), Physical Chemist, Bureau of Engineer- 
ing, Chicago, IIl. 

3:15—Discussion led by James W. Armstrong, Filtration Engr., 
City Water Dept., Baltimore, Md. 

3 :30—General Discussion. 

3:40—“Control of Manganese and Iron Accumulation in Filter 
Sand”—Paul W. Frisk, Chem. Engr., Chief of Chem. 
Laboratory, American Enka Corp., Enka, N. C. 

3:50—Discussion led by Robert W. Sawyer, Asst. Engr., with 
Malcolm Pirnie, Cons. Engr., New York, N. Y. 

3:55—General Discussion. 

4:00—“A New Direct Plating Medium Specifically Selective 
for B. Coli.”’—Fred O. Tonney, Director of Laboratories & 
Research, Dept. of Health, Chicago, IIll., and Ralph E. 
Noble, Prin. Bacteriologist, Dept. of Health, Chicago, III. 

4:15—Discussion led by Jack J. Hinman, Jr., Assoc. Prof. of 
Sanitation, University of Iowa, Iowa City, Iowa. 

4:20—General Discussion. 

4:30—Election of Officers. 

THURSDAY FORENOON 
Main Session, Louis XVI Room 
Plant Management and Operation Division. 

Superintendents’ Round Table Discussion. H. F. Blomquist 
(Chairman), Supt., City Water Works, Cedar Rapids, Iowa. 

9 :30—“Quick Closing Valves for Isolating Breaks in Large 
Mains.” Discussion led by Wm. W. Brush, Chief Engr., 
Dept. of Water Supply, Gas & Electricity, New York, N. Y. 

“Value of Continuous Pressure Recorders in Various Parts of 
Distributing System.” Discussion led by Justus B. Eddy, 
Engr., Water Pipe Extension, Chicago Water Works, Chi- 
cago, Ill. 

“Inspection and Control of Sprinkler Systems and Other 
Special Connections.” Discussion led by J. Arthur Jensen, 
Supervisor, Water Works Dept., Minneapolis, Minn. 

“Control of Sizes of Consumer’s Services.” Discussion led 
by Wallace W. Morehouse, Director, Dept. of Water, 
Dayton, Ohio. 

“Selection of Service Pipe Materiai Under Present Prices.” 
Discussion led by Walter A. Peirce, Mgr., Water Dept., 
Racine, Wis. 

“Water Works Construction as Unemployment Relief.” Sym- 

posium by various members. 


















May, 1933 





Water Works and Sewerage 


THURSDAY AFTERNOON 


Joint Session of General Membership and Water Purification 
Division, Louis XVI Room 
. “ conomic Effects of Quality of Water with Special 
sigg Tiley to Soap Consumption”"—H. W. Hudson, Uni- 
versity of Illinois, Urbana, Ill. 
2:15—Discussion led_ by A. M. Buswell, Chief, State Water 
Survey Division, Urbana, Ill. 
: eneral Discussion. 
sponte in Water Purification’—George W. Fuller, 
“Cons. Engr., New York, N. Y. 
2:50—Discussion led by John R. Baylis, Physical Chemist, 
“Bureau of Engineering, Chicago, IIl. 
3:00—“Industrial Water Purification Research”—Sheppard T. 
Powell, Cons. Chem. Engr., Baltimore, Md. 
3:15—Discussion led by Clarence R. Knowles, Supt., Water 
Service, Illinois Central Railroad, Chicago, III. 
3:20—General Discussion. 
3:30—“The Work of the State Sanitary Engineer”—Ellis S. 
Tisdale, Director, San. Engineering Division, State Dept. of 
Health, Charleston, W. Va. 
3:45—Discussion led by L. H. Enslow, Editor, Water Works 
and Sewerage, New York, N. Y. 
3:50—General Discussion. 
4:00—“The Public Relations Value of the Water Works 
Laboratory’—Harry E. Jordan, San. Engr., Indianapolis 
Water Co., Indianapolis, Ind. 
4:15—Discussion led by I. M. Glace, Dist. Engr., State Dept. 
of Health, Harrisburg, Pa. 
4:20—General Discussion. 


THURSDAY AFTERNOON (Continued) 
4:30—Room 116. Board of Directors. 
FRIDAY 
“Water Works Day” at the Century of Progress Exposition. 


OFFICERS, DIRECTORS AND STAFF 
1932—1933 





President 
George W. Pracy, Superintendent, Water Department, 425 
Mason Street, San Francisco, Calif. 


Treasurer 


William W. Brush, Chief Engineer, Department of Water Supply, 
Gas & Electricity, Municipal Building, New York, N. Y. 


Board of Directors 
Terms Expire 1933 
William W. Brush (Treasurer), New York, N.Y. | 
F. G. Cunningham (Chairman, Publication Committee), New 
York, N. Y. 
Ross L. Dobbin (Past President), Peterborough, Ont., Canada. 
Herbert B. Foote (Representing Montana Section), Helena, Mont. 
J. Arthur Jensen (Representing Minnesota Section), Minneapolis, 
Minn. 
Clarence R. Knowles (Representing Illinois Section), Chicago, Ill. 
A. P. Michaels (Representing Florida Section), Orlando, Fla. 
Samuel B. Morris (Representing California Section), Pasadena, 
Calif. 
Robert B. Morse (Representing Four States Section), Hyattsville, 
Md. 
Denis F. O’Brien (Representing Water Works Manufacturers 
Association), East Orange, N. J. 
Malcolm Pirnie (Chairman, Committee on Water Works Prac- 
tice), New York, N. Y. 


Terms Expire 1934 

aj E. Jordan (Representing Indiana Section), Indianapolis, 
nd. 

Burton Lowther (Representing Rocky Mountain Section), Den- 
ver, Colo. 

Walter A. Peirce (Representing Wisconsin Section), Racine, Wis. 

George W. Pracy (President), San Francisco, Calif. 

A. U. Sanderson (Representing Canadian Section), Toronto, Ont., 
Canada. 

C. W. Smedberg (Representing North Carolina Section), Greens- 
boro, N. C. 


“ F. Wiedeman (Representing Southeastern Section), Atlanta, 
za. 
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Terms Expire 1935 


Frank A. Barbour (Representing New England Section), Boston, 
Mass. 

E. D. Case (Representing New York Section), New York, N. Y. 

F. C. Dugan (Representing Kentucky-Tennessee Section), Louis- 
ville, Ky. 

J. S. Dunwoody (Representing Central States Section), Erie, Pa. 

Ben S. Morrow (Representing Pacific Northwest Section), Port- 
land, Ore. 

H. V. Pedersen (Representing Missouri Valley Section), Mar- 
shalltown, Ia. 


Secretary and Headquarters Staff 
——— C. Little, Secretary, 305 Cutler Building, Rochester, 
A 


A. V. Ruggles, Technical Assistant to Secretary, 29 W. 39th St., 
New York, N. Y. 

W. M. Niesley, Administrative Assistant to Secretary, 29 W. 
39th St., New York, N. Y. 


Editor 
Abel Wolman, Chief Engineer, State Department of Health, 2411 
N. Charles St., Baltimore, Md. 


Convention Committee of American Water Works Association 
a C. Little (Chairman), 305 Cutler Building, Rochester, 
> 4 


Howard S. Morse, Gen. Mgr. Indianapolis Water Co., 113 Monu- 
ment Circle, Indianapolis, Ind. 
V. Bernard Siems, Civil Engr., 11 Broadway, New York, N. Y. 


Convention Committee of Water Works Manufacturers 
Association 


John A. Kienle, Mathieson Alkali Works, Inc., 250 Park Ave., 
New York, N. Y. 

Denis F. O’Brien, A. P. Smith Mfg. Co., East Orange, N. J. 

M. F. Tiernan, Wallace & Tiernan Co., Inc., Newark, N. J. 


WATER WORKS MANUFACTURERS ASSOCIATION 
OFFICERS AND COMMITTEES 
President 
Charles H. Becker, R. D. Wood & Co., Philadelphia, Pa. 


Vice-President 
Wm. J. Orchard, Wallace & Tiernan Co., Inc., Newark, N. J. 


Treasurer 
Edgar J. Buttenheim, The American City, New York, N. Y. 
Secretary 
John A. Kienle, Mathieson Alkali Works, Inc., New York, N. Y. 
Entertainment 


Burt B. Hodgman (Chairman), National Water Main Cleaning 
Co., New York, N. Y. 


Ladies’ Entertainment 


Exhibit 
Guy C. Northrop (Chairman), Hydraulic Development Corp., 
New York, N. Y. 
E. F. Lee, A. P. Smith Mfg. Co., Chicago, IIl. 
J. Herman Smith, Hersey Mfg. Co., Boston, Mass. 


Transportation 
John S. Warde (Chairman), Rensselaer Valve Co., New York, 
N. Y. 


Wm. T. Field, The William T. Field Engineers, Inc., Water- 
town, N. Y. 

George M. Keefer, Rensselaer Valve Co., Pittsburgh, Pa. 

C. R. Knowles, Illinois Central R. R., Chicago, III. 

Theodore V. Wood, The Leadite Co., Philadelphia, Pa. 


Golf 


Tom Dix (Chairman), The American City, Chicago, IIl. 
William Byrd, Alabama Pipe Co., Chicago, III. 


Karl M. Mann, Water Works Engineering, New York, N. Y. 


Publication 
Edgar J. Buttenheim, The American City, New York, N. Y. 


Press 
“er T. Chevalier, Engineering News-Record, New York, 
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1. No diversion of water works revenues. 

2. Laws permitting a city to issue “revenue 
bends” for water works or sewerage improvements. 

3. The passage of a “sewer rental law” in every 
State similar to that in Michigan. 

4. Universal metering. 

5. Universal treatment of water to secure not 
merely elimination of harmful bacteria, but freedom 
from hardness, odors and bad tastes. 

6. Cessation of stream and lake pollution. 


WE FAVOR: 


7. The pension system for municipal employees, 

8. Registration or licensing of engineers and op- 
erators responsible for design, the approval of design, 
or the operation of water works, sewerage, and treat- 
ment works on either system. 

9. Periodic employment of consulting engineers 
to diagnose any economic troubles and prescribe the 
cures. 

10. Elimination of “politics” from the construc- 
tion and operation of water works and sewer systems, 








Sturdy Sprinkling Filters 


MONG the oxidizing devices employed in sewage 

treatment practice, the sprinkling filter seems cer- 
tain to hold its own. These remarkable units stand the 
hardest sort of punishment—abuse, to the bending point 
without breaking. Give them half a chance and recupera- 
tion is rapid and thorough. The sprinkling filter takes 
what is given it and makes the best of it. A heavy dose 
of some trade waste may cause it to shake and shudder 
for a short period but the shock is thrown off and its 
efficiency is quickly regained. 

Take a look at a few of the remarkable records of 
existing sprinkling filters. For example: the filters at 
Columbus, Ohio, have been doing duty these 27 years 
without any overhauling, notwithstanding the none too 
good efficiency of the sedimentation tanks ahead of 
them. During a major part of this period of service 
these filters have received sewage considerably in excess 
of the design capacity of 19 million gallons per day. 
Even now with almost a 100 per cent overloading, and 
with little or no rest between sprayings, this “wheel- 
horse” of sewage treatment devices turns out an effluent 
showing an overall plant efficiency of roughly 70 per 
cent in terms of oxygen demand removal. Considering, 
that 85 per cent is a fair removal to expect from normal 
loadings on 6 foot filters, the 70 per cent removal by 
5 foot beds under Columbus conditions is indicative of 
the sort of punishment that the sprinkling filter can 
stand up under. There is no other counterpart in the 
sewage treatment field. Another case is that of the 
Reading, Pa., filters. Constructed of slag, choked up 
with sewage solids at one time, allowed to dry out during 
revamping of the plant, the solids unloaded. And now, 
after 27 years of service without moving the slag, these 
units are considered as good as new. ‘Then, there are 
the Baltimore, Md., filters with 20 years of constant 
service to their credit. Never having had to be by- 
passed in these 20 years, and never overhauled, these 
filters are good for any number of years of additional 
service. 

Good concrete, good stone and cast-iron piping with 
brass nozzles are almost imperishable and therefore the 
sprinkling filter with proper care should serve several 
generations. What’s more, the low cost of operation 
adds to their claims of practibility. 

The flexibility of the sprinkling filter is an asset of 
considerable value. Overloading for moderate periods 
is not of serious consequence as it is with other 
processes. Even after an upset, its rapidity of recupera- 
tion is something one must marvel at. Even after super- 


chlorination, it recovers its efficiency fully within a few 
days. Take the case of Barnsley, England: Each sum- 
mer, with the bio-areation plant failing to stand up under 
the loading, there has been no question as to what to do. 
The sprinkling filters take care of the extra loading im- 
posed upon them in the form of sewage diverted to them 
in order to relieve the less sturdy process. 

Chemical precipitation ahead of sprinkling filters has 
been practiced in England with some degree of success 
for removing a part of the organic loading. The appli- 
cation of bio-aeration ahead of filters is likewise success- 
ful both here and abroad—the process having been first 
used at Birmingham, England. Reported elsewhere in 
this issue are the interesting developments at the Plain- 
field, N. J. sewage works, wherein a unique application 
of chemical precipitation, involving the use of a ferric 
coagulant, is proposed to reduce by 50 per cent the load- 
ing on the filters, making it possible to produce a 
sparkling final effluent of phenomenally low organic con- 
tent without increasing the existing filter area. 

The sprinkling filter is a remarkable unit and one can 
not afford to overlook its added possibilities when em- 
ployed in conjunction with partial activation or chemical 
precipitation for reducing required filter area, or as a 
means of increasing the capacity of existing filters, and 
for the control of odors and filter fly breeding. 
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Super Sewerage Service 

Here’s a new reason as to why it may be profitable to 
inspect sewers. Of course, it depends upon how you 
look at it though. 

In Elmira, N. Y., U. S. agents found that sewers 
could be used to convey liquid far less limpid than dish 
water. Through high pressure hose lines run within 
the sewers, proprietors of a large distillery had been 
pumping the finished product from the “factory” to the 
warehouse about a half mile distant. Through another 
hose line the “raw materials” were being pumped to the 
distillery. The by-products naturally went to the sewer 
which, in all, represents about the most complete sewer- 
age service ever supplied an “industry” by a municipality, 
and all without charging sewer rental to boot. 

Having discovered the hose entering the sewer from 
the warehouse, it was a simple matter to locate the dis- 
tillery by tracing the hose lines. 
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NEW EQUIPMENT AND 


Fully Automatic Water 
Softener Offered 
by Permutit 


The newest thing in water softening is 
the fully automatic Zeolite water softener 
which has been developed recently by The 
Permutit Company of New York City. 
This softener, shown for the first time at 
the New York Power Show, eliminates 
from softening practice errors due to the 
human element and conducts all of the 
operations of softening and regeneration 
with machine-like regularity and precision. 

By a clever combination of a meter oper- 
ated switch and electric controls with a 
motor driven Permutit single valve, each 
operation of the water softener is conduct- 
ed under such precise control that the high- 
est efficiency results. Briefly at the end 
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automatically takes samples at various 
points in sewage treatment plants in in- 
dustrial establishments. It is used in con- 
junction with sewage sludge sampling also, 

The speed of this machine can be adjust- 
ed to take samples of the liquid every 2, 
3, 4 and 5 minutes as desired, assuring an 
accurate composite sample at the end of the 
day. The revolving channel-spoon does 
the work. 

It is of sturdy construction, simple in 
design, and has no complicated parts that 
require constant attention. 

The initial cost is low, and the operating 
cost is kept at a minimum, requiring only 
40 to 50 watts. 

The unit is shipped completely assembled, 
and the revolving sampling “spoon” and 
funnel are corrosion proof, being chromium 
plated. The adjustable speed motor is 
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Automatic Water Softener. 


of the softening run, the meter actuates 
the electrical controls which carry through 
the steps of :—(1) Cutting the softener 
out of operation. (2) Backwashing it for 
a regulated period so as to secure thorough 
cleansing. (3) Admitting a carefully 
regulated amount of saturated salt brine 
so as to assure thorough regeneration with- 
out wastage of salt. (4) Rinsing out the 
expelled salts of hardness to waste with the 
minimum amount of rinse water. And, 
(5) throwing the softener back into service 
thus placing it again under control of the 
meter, which governs the volume of water 
to be softened during the softening run 
and automatically starts off the next re- 
generating cycle. 

New models of softeners are especially 
to accommodate the full automatic opera- 
tions and it becomes a relatively simple 
matter to apply the automatic control to 
existing downflow softeners, thus convert- 
ing manually controlled units into full 
automatic softeners. 

Write The Permutit Co., 440 Fourth 
Avenue, New York City for illustrated 
literature describing this recent develop- 
ment. 


v 
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Tru-Test’” Sampler for 
Sewage and Industrial 
Wastes 

The Chicago Pump Company have add- 
ed another unit to their line of equipment 
for sewage treatment plants. This device, 
known as the “Tru-Test” Liquid Sampler, 

















The “Tru-Test” Sampler for Sewage 
Sludge and Industrial Water. 


moisture proof and gears are sealed in 
oil, requiring no further lubrication. 

Simplicity of design and neatness of con- 
struction, low initial cost, and low operat- 
ing costs were the aims achieved by the 
designer of the “TRUE-TEST” Sampler— 
Ask the Chicago Pump Co., 2336 Wolf- 
ram St., Chicago, for descriptive folders, 
28-F. If interested in sludge pumping— 
ask for folder 128-D also. 


MATERIALS 















































Chain Belt Trash Screen 
Used in Sewage Treatment 


Removing debris by screening the water 
flowing into power plants and water works, 
has been a common job for Chain Belt 
Company’s traveling water screens, but now 
one is removing floating material from sew- 
age at the Flint (Michigan) Sewage Dis- 
posal Plant. This unusual application has 
removed a serious obstacle to operating this 
plant efficiently. Previously, stationary 














Rex Traveling Screen Adopted to Sewage 
Treatment at Flint, Mich. 


screens were used and these could not be 
cleaned frequently enough to prevent a 
large accumulation of debris on them. This 
retarded the flow of sewage thru the plant 
and reduced the water level behind the 
screens sufficiently to stop the operation of 
the siphons controlling the flow to the fil- 
ters. Now the REX Traveling Water 
Screen continuously removes the accumulat- 
ing debris and allows unrestricted flow 
thru the plant. An additional advantage 
has been secured because more, and even 
smaller, material is now removed. This 
has prevented stoppages in filter nozzles 
that was previously a source of annoyance, 
and expense for a man to clean them fre- 
quently. An Allis-Chalmers motor and 
pump, delivers the screen cleaning water 
in this installation. 

lor further details the reader should 
address Chain Belt Co. of Milwaukee, Wis. 
—Attention Sanitation Equipment Divi- 
sion. 


v 
Bailey Die-Form Fittings 
and Tubing 

Copper tubing now so popular as a ma- 
terial for use in making service connec- 
tions between the water main and house 
piping is also being increasingly used for 
other and varied installations at pumping 
stations, in filtration plants and at sewage 
treatment works. The use of flexible cop- 
per tubing jointed with compression type 
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of unions is being more extensively used 
as a conduit for liquid chlorine or chlorine 
gas from the chlorine containers located 
some distance from the chlorine feed equip- 
ment. 

The “Die-Form” fittings manufactured 
by the Bailey Meter Company of Cleve- 
land, Ohio, when turned up produce a leak 
proof connection when used on copper tub- 
ing and these fittings create no restrictions 
and provide the same area as the copper 





Die-Form Tubing Union. 


tubing itself. The use of compression fit- 
tings of this type are time saving and offer 
security of joint not realized with rigid 
tubing jointing. The joints are vibration 
proof and offer no problem in contraction 
and expansion. 

In addition to the style of compression 
union illustrated, the Bailey Meter Com- 
pany—1050 Ivanhoe Road, Cleveland, O.,— 
supply many styles of fittings and types 
of copper tubing. Let them mail you their 
latest bulletin on “Die-Form” Fittings. 


Omega Offers New 
Dry Feeder 


The new Model 1 dry feeder recently 
announced by the Omega Machine Com- 
pany of Kansas City, Mo., has been de- 
signed primarily for the accurate feeding 
of small quantities of chemicals—notably 
activated carbon. Its range of feed lies be- 
tween 1 and 200 pounds of material per 24 
hours. The capacity of the feed hopper is 














Model 1 Omega Disc Feeder. 
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50 pounds of powdered activated carbon 
“Nuchar” or 150 pounds of hydrated lime. 
The new feeder is especially designed for 
accuracy at all rates of feed and is instant- 
ly adjustable to a different rate of feed 
without guess-work, according to claims of 
the manufacturer. There are no delicate or 
inaccessible and complicated parts to the 
feeder and all wearing parts are immersed 
in oil. It makes no noise and according 
to the manufacturers it creates no dust. 

The feeder is motivated by a 4 H. P. 
motor turning a horizontal disc, at the bot- 
tom of the hopper, which has grooves in 
its face. The filled groove becomes ex- 
posed as it turns and at this point an ad- 
justable scraper removes the material from 
the groove and allows it to drop into a 
solution or wetting chamber from which it 
is discharged continuously to the liquid 
being treated. 

More than 200 speed changes of the disc 
are available to vary the discharge of 
chemical at will. A further adjustment 
of feed may be had by specifying a disc 
with grooves of two sizes—each with its 
individual scraper. With such a disc the 
feeder can be used for compact or fluffy 
chemicals at will without a change of disc 
or gearing which reduces the motor speed 
to that desired for the rotation of the disc. 

Descriptive leaflets may be had by ad- 
dressing the Omega Machine Company, 
4010 Penn. Ave., Kansas City, Mo. 


Combination Bar and Fine 
Screen for Sewage 


Treatment 

The Schofield Self-Cleaning Screen in- 
troduced into the sewage treatment field by 
Municipal Sanitary Service Corporation 
of New York City is available in the form 
of a coarse screen, fine screen or a com- 
bination of both, as shown in the illustra- 
tion. The combination unit contains heavy 
bars (% to 2% inches apart) for rough 








Schofield Self-Cleaning Screen. 


screening and intermediate bars (spaced 
as close as 1/16th inch where desired) for 
fine screening. A_ reciprocating rake 
cleans tthe stationary bars continuously. 
The heavy bars are of wrought-iron and 
the small bars for fine screening are of 
bronze or other non-corrosive material. 
The unit requires small floor space and 
less head room than is usually required for 
other types of self-cleaning screens. 

The units are available in any size and 
capacity from one-half to twenty million 
gallons per day. The screenings are reject- 


ed from the rake teeth with positiveness 
and certainty. The results obtained by the 
combination unit are, according to the man. 
ufacturer’s claims, comparable to those ob- 
tained with most types of fine screens. 

Municipal Sanitary Service Corpora- 
tion, 155 East 44th Street, New York City 
will be pleased to send a descriptive book- 
let covering this equipment. 
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WITH THE 
MANUFACTURERS 


Calculating Welding and 


Cutting Costs 


“How to Figure Oxwelding and Cutting 
Costs.” Eight pages. 8%x11.  IIlustra- 
tions and tables. Published by The Linde 
Air Products Company, New York. 

This publication will prove of particular 
value to managers and supervisors who 
wish to set up methods of figuring oxweld- 
ing and cutting costs best suited to their 
particular needs. Three different methods 
for computing material consumption, and 
the conditions under which each should be 
used, are presented in tabular form for 
ready reference. Examples are given to 
explain each method. 

Estimating the cost of blowpipe operation 
for small jobs of welding, heating, or cut- 
ting is greatly simplified by a system of 
unit costs described. Comparison with 
slower means of doing the same job can 
thus be quickly made. 


Comparing Seven Kinds of 
Pumping Equipment 


The water filtration plant and pumping 
station at Highland Park, IIl., described in 
a paper by Mr. Paul Hansen, has been 
reprinted by the De Laval Steam Turbine 
Co., Trenton, N. J., manufacturers of the 
pumping equipment. An exhaustive com- 
parison was made of the merits of seven 
different kinds of pumping equipment. The 
lowest cost of pumping is shown to be a 
combination of steam turbine pumps and 
electric motor driven pumps, although for 
the conditions of this particular piant, in- 
volving capacities ranging from 2 to 6 mil- 
lion gallons per day against 220 ft. head, 
electric driven pumps alone were a close 
second. The station is located in a high 
class suburban district where coal handling 
equipment and chimneys were not desirable, 
and therefore electric driven pumps were 
selected. A copy of the reprinted article 
may be had by writing the De Laval Steam 
Turbine Co., Trenton, N. J. 
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U.S. Pipe and Foundry 
Moves to New Quarters 
in Kansas City 


The Kansas City, Missouri, office of the 
United States Pipe and Foundry Company 
has recently moved into new quarters—the 
new address being as follows: 

United States Pipe and Foundry Co., 

818 Bryant Building, 

11th and Grand, 

Kansas City, Missouri. 

The office will remain in charge of Mr. 
Carl N. Brown, Sales Agent. 
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“ISCO” 


Ferric Chloride 


In the Filter Plant it is an ef- 
fective and economical coagulant. 
Ferric Chloride works fast— 
requires less mixing and settling 
time. 

In the Sewage Plant it is an 
aid to rapid sludge drying. Ap- 
plied to crude sewage it will in- 
crease settling tank efficiencies 
and reduce loadings on sprinkling 
filters and other secondary units. 
Ferric Chloride treatment fol- 
lowing sprinkling filters will pro- 
duce a sparkling final effluent 
from humus tanks. 


‘+7SCQO” 


CHLORINATED LIME 


For sterilization of water supplies 
or swimming pools, and for chlor- 
ination at sewage plants, provides 
a safe, convenient treatment with 
less total chlorine required. 


“ISCO” SERVICE 


“ISCO” now employs a full-time 
Sanitary Engineer-Chemist. May 
we give you further information 
backed by experience and service? 


DISTRIBUTORS OF “CLIFF-CHAR” 
ACTIVATED CARBON. 





Write for full particulars. 





INCUS, SCE(OEN SCO. 


117 Liseaty Stacer. NewYorn. 
Established 1816 














When writing to advertisers please mention WATER WoRKS AND SEWERAGE—Thank you. 
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DFILTRATION EQUIPMENT CORPORATION 


LAUGHLIN 
CLARIFYING TANK 


For the Better Removal of 
Suspended Solids from Sew- 
age and Industrial Wastes 





—Permits of usual sedimentation and thick- 
ening operations within a tank, at high 
capacity for a given tank size. 


—Removes solids by positive filtration. 


—Filter bed embraces entire circumference 
of tank, extending inwardly five feet or 
more. 


—Operated with a traveling magnet which 
cleans the filter bed as necessary. 


—Tanks of round or rectangular type for 
any capacity. 


—Low power and low operating cost. 


FILTRATION EQUIPMENT 
CORPORATION | 


350 MADISON AVE. NEW YORK 
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«This book should be on each 
operator’s desk” 





Says Abel Wolman, Editor of the Journal of The Amer- 
ican Water Works Association, in the Introduction to 


WATER PURIFICATION CONTROL 


By Epwarp S. Hopkins 
A short, non-technical guide in water purification plant control. 


This book is practical. It gives the most up-to-date 
methods in the simplest possible way. 

It is a book for the plant operator, addressed espe- 
cially to his needs, particularly those who have charge 
of a small plant, and who are obliged to “go it alone”. 


Chapters and Sections on: 


Coagulation Mud Deposit 

Mixing Sand Cleaning 

Floe Characteristics Chlorination 

pH Control Tastes and Odors 
Color Removal Chloramines 
Sedimentation Aeration 

Filtration Algae Control 
Standards of Purity Corrective Treatment 


Indeed the plant operator here has a miniature en- 
cyclopedia, including a manual of directions on equip- 
ment and construction. Many useful and convenient 
tables are included and the book is plentifully illustrated. 

Durably bound in green cloth, $1.75. 


———-——~--—-—-—-—-—-—-—------—: USE THE COUPON --—-——-—-—-—--—------------ 


WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, Il. 


Gentlemen: 


[] Please mail me a copy of WATER PURIFICATION CONTROL. My check or money order 
for $1.75 is enclosed. 
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SIMPLEX 


Venturi Type Meters 
Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 





8 
Simplex 
I ndleating WRITE FOR 
Totalizing BULLETI NS 


Meter Register 





SIMPLEX VALVE & METER CO. 
6743 Upland Street 
Philadelphia, Pa. 











CALCOAG 


A Soluble Ferric Sulphate 
DRY and GRANULAR 


physical form which does not cake under 
reasonable storage conditions. 





ALCOAG is soluble in twice its own 
@ weight of cold water, with stirring, to 
produce non-fuming solutions, stable and 
easily fed to point of treatment. 


ALCOAG is effective in coagulation of 
c. water or sewage solids,—as compared 
with other commercial sulphates or chlorides, 
in proportion to its comparative molecular 
weight and can, in general, be secured at 
comparable prices. 


The Calco Chemical Company 
INCORPORATED 
A Unit of American Cyanamid Company 


BOUND BROOK, N. J. 
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STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—whe else will do this? 
Alse rods with wheels 


We also make a Rod that will float. 
for conduit work. 





SS 


anp conpurt RODS 


No Deep Shoulder Cat for Couplings. Rods retaim full sise 
and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


1614 Locust Street 
129 George Street 
Box 581 e P 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purehaser to Pay 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 











ST. LOUIS, MO. 
. . BOSTON, MASS. 
JACKSONVILLE, FLA. 
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Yes—we would like you to mention WATER WORKS AND SEWERAGE. 








TWO NEW FEEDERS 


Keeping pace with progress—meeting every need 
for economy and more efficient feeder equipment 
—these wonderful new Omega products offer many 
exceptional advantages. Today—write for com-~ 
plete and detailed information. 


OMEGA DISC FEEDER MODEL | 


An entirely new dry material feeder of surpris- 
ing accuracy and range of capacity. No dust 
or noise. Feeds Activated Carbon, Hydrated 
Lime, Soda Ash and similar materials—from | 
ounce to 500 lbs. per 24 hours. Reasonably 
priced and fully guaranteed. 


OMEGA DISC FEEDER MODEL 2 
A specially designed machine for the metering 
and feeding of Chlorinated Lime, HTH, Per- 
chloron and similar material. Built of non- 
corrosive materials—this feeder is suitable for 
many small plants, swimming pools and for 
emergency service. 


[tw 


also... 


The Omega Line includes complete Feeding and Metering Devices 
for Dry Materials—Solution Feeding and Metering Equipment—Lime 
Slaking Equipment — Proportional Feed Devices and Laboratory 
Stirrers. 


OMEGA MACHINE COMPANY 
4010 PENN AVENUE KANSAS CITY, MO. 



























































































PROFESSOR, 


ENGINEER—Recently Professor of Engi- 
neering in a southern technical school; 
7 years’ experience in manufacture, in- 
spection and installation of cast iron pipe; 
5 years’ experience in geological work, 
well-drilling, etc. Experience covers pipe- 
line design, hydraulic and sewerage cal- 
culations, survey and construction of 
pipe—lines, pump—house equipment, water 
supply conditions east of the Rockies 
from geologic and use standpoints. Ad- 
dress “G. H.,” % Water Works and Sew- 
erage, 400 W. Madison St., Chicago, IIl. 





REGISTERED ENGINEER, 
wants university or college connection to 
install or build up department of sani- 
tary and municipal engineering. Wide, 
successful field experience in addition to 
educational work. Capable of heading 
engineering division. Good executive, 
cooperator and organization builder. Will 
produce results. Address “E. W. M.,”’ % 
Water Works and Sewerage, 400 W. Mad- 
ison St., Chicago. 





WATER WORKS SUPERVISING CHEM- 


IST desires position as chemist in charge 
or superintendent of water works. Nine 
years’ experience in the treatment and 
conditioning of water for human con- 
sumption and commercial use. Has had 
experience with water softening and the 
control of boiler feed water. Graduate 
chemist. Age 31. Married. Location im- 
material. Salary secondary to position 
with a future. Address “J. F. S.,’’ care 
of Water Works and Sewerage, 420 Lex- 
ington Ave., New York City. 








WATER WORKS ENGINEER on design, 


construction and operation. Member A. 
S. C. E. 27 years’ experience in design 
and construction of filter plants, water 
softening plants, steam power plants, 
pumping machinery installations of all 
types, storage dams, tanks, pipe lines, 
valuations, etc., with utility company 
building and operating water plants. Sew- 
erage disposal experience. Can handle 
from design, purchase of materials and 
equipment, construction and placing in 
operation. Location anywhere. Married. 
Age 48 and perfect health. Best refer- 
ences. Address “W. H. C.,”° % Water 
Works and Sewerage, 400 W. Madison St., 
Chicago, Il. 
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POSITIONS WANTED 
This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 




















CHEMICAL ENGINEER AND CHEMIST 

with eleven years’ experience in water 
water softening, also 
registered professional engineer of New 
laboratory 
and specification experience covering mu- 
nicipal water supplies, boiler feed water 
Perma- 
nent or temporary position desired. Ad- 
dress “C. E. A.,”” % Water Works and 
Sewerage, 420 Lexington Ave., New York 


purification and 


York state with operating, 


treatment and swimming pools. 


City. 





REGISTERED CIVIL ENGINEER—Exec- 
having been for eight years in 
sanitary and municipal work, including 
four years as city manager. Latin—Amer- 
ican experience investigating water sup— 
Executive experience in manage- 
Now serving as executive direc- 
relief organization. 
A., Assoc. 
Member of the A. S. C. E. and author of 
Address 
“J. F. P.,”’ % Water Works and Sewer- 
age, 420 Lexington Ave., New York City. 


utive, 


plies. 
ment. 
tor of a _ technical 
Member of the A. W. W. 


a number of technical articles. 





SANITARY ENGINEER — Twenty years’ 
past 
seven and one-half years with State De- 
partment of Health in charge of water 
experience in 
Available 

Location immaterial. Ad- 
” &% Water Works and Sew- 


experience in water purification; 


Good 
pool sanitation. 


works supervision. 
swimming 

immediately. 
dress “A. C 





erage, 420 ‘Lexington Ave., New York 
City. 
CIVIL ENGINEER — Young, married, 


years’ general construction and engineer— 
ing experience, would like a chance to 


enter sanitary field. Capable draftsma 
and estimator. Address “K. Ps y 


Water Works and Sewerage, 420 Lexing-— 


ton Ave., New York City. 





CONSTRUCTION ENGINEER — Twent 
years’ experience in water purification 
and sewage disposal, the last ten having 
been spent in the field with broad ex- 
perience on both small and extra large 
jobs as resident engineer or superintend— 
ent for contractors. Desire position with 
either consulting engineer or contractor 
who go after big jobs. Location imma- 
terial, but salary a consideration. Adq- 
dress “E. B. A.,”” % Water Works and 
Sewerage, 400 W. Madison St., Chicago. 








SANITARY AND CIVIL ENGINEER, 29 
married; B. S. from_lIowa State College: 
M. S. from West Virginia University: 
registered professional engineer, Iowa; 4 
years’ practical experience, 2 years re- 
search and assistant teaching. Location 
immaterial. Address ‘‘E. T. R.,’’ % Water 
Works and Sewerage, 400 W. Madison St., 
Chicago, Ill. 





ENGINEER — AGE 25, AMERICAN; 
graduate of Wisconsin School of Mines 
in geological and mining engineering, 
May, 1931. Have a very excellent theory 
of engineering to build on and am a 
willing worker. Desire connections in 
engineering departments, water works. 
sewerage or research organization. At 
present have charge of a small water 
works system. Excellent references. Ad- 
dress “R. J. H.,” % Water Works and 
Sewerage, 400 West Madison St., Ch cago, 
Ill. 








GRADUATE CIVIL ENGINEER with ex- 
tensive field and office experience; special 
training in estimating. Particularly ex- 
perienced in pipe installations of all 
sorts, including gas, water and sewerage. 
Wishes position with city manager or 
engineer. Location immaterial. Box 60, 
% Water Works and Sewerage, 400 W. 
Madison St., Chicago, Ill. 





EXPERIENCED DESIGNER on _ water 
works and sewerage. Have been with 
some of the country’s leading sanitary 
engineering firms. Age 37; married; As- 
soc. Member A. S. C. E. and Member of 
A. W. W. A. Have been in responsible 
charge of design. Address “P. M. V.,” 
% Water Works and Sewerage, 400 W. 
Madison St., Chicago, IIl. 











This book presents in concise form— 
(1) The duties of the inspector 


struction 
materials for use 


ture. 


plans and specifications. 


(Fourth Edition) 


Intelligent Inspection 
Welcomed by 


Contractors 


(2) The characteristics and defects of the materials used in con- 
(3) A description of the methods employed 
(4) The manner of placing the prepared materials in the struc- 


(5) To indicate the points to which the inspector must_ direct 
his especial attention to secure a faithful compliance with the 


Byrne’s Inspector’s Pocket Book 





in preparing the 


. 





Gillette Publishing Company, 
400 W. Madison Street, Chicago, Ill. 


Gentlemen: 


stand that I may return the 





Enclosed find check, draft, money order (state which) for $3.00 for 
which please send me a copy of Byrne’s Inspector’s Pocket Book. 
book in good condition and get my money back 
during the first five days after date of sale, if not satisfied. 


I under- 








nee nal 


H 








One finds at the Bellevue-Stratford, a combi- 
nation much sought for by travellers;—a 
modern hotel, world-famous for its distin- 
guished hospitality—that is located in the 
center of the club, bank, theatre and retail 
district and close to all important transporta- 
tion lines. Rates consistent with present times. 


BELLEVUE STRATFORD 


Craupe H. Bennett, General Manager 


iLABRDELPHIA 
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PRESSURE - SEWER 
Lock-Joint Pipe Co., Ampere, N. J. 





- CULVERT 








Noted authorities and all leading firms of 
the water supply field are using the Hellige 
CHLORINE non-fading, and, therefore, permanently reli- 

able, glass standards and Hendy a 

Comparators as they offer exclusive features 

CONTROL and unequalled advantages. More than 500,- 

000 standards now in use. Approved and 

highly recommended. One apparatus for 

chlorine, pH control, and many other popular 
tests. Complete $15.00 and up. 


=e i | ONLY GLASS STANDARDS 
p are always ACCURATE 
AND 









Write today for detailed information. 


HELLIGE Inc. 


179 EAST 87+. STREET, NEW YORK,N.Y. U.S.A. 














ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 




















Cast Iron Pipe 


Bell and Spigot type 
Sand Cast 
Long Lengths 









MeWane Precalked Joints or Open Bell 
Sizes: 144 thru 12 inehes. Fittings. 





ic 


‘ E 
CAST IRON 
PIPE CO. 
BIRMINGHAM 
ALABAMA 















New York Chicago Kansas City Los Angeles 
San Francisco Denver Portland, Ore. Dallas 
Salt Lake City 





Filtration Oil Bound Water Paint 

SAND--LINDEX 
Specification Grade —Powder Form-— 

Bulk or Bags One coat covers Black. Not 


affected by fumes of Sulphur, 
Lime, Chlorine. 


Mines and Mills: !AMMS SILICA CO. 995 w, ra salle 
Ottawa, Illinois Chicago St., Chicago 








of Water Main Cleaning 


20 Years Experience 


Write for Booklet 
“The Cleaning of Water Mains’ 


National Water Main Cleaning Co. 
32 Church St. : New York 











STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Iron Castings SOUTH BEND, INDIANA 




















THE SURVEYOR 


and Municipal and County Engineer 


has been established for 40 years and is known throughout the world as the 
chief authority on Roadmaking, Sewerage and all other Municipal Work. 


Advertisers regard it as an excellent medium for attracting business and public 
authorities use its columns to make known their requirements. 


Published every Friday, price 12 cents. 
Annual Foreign Subscription, 8 dollars. 


A specimen copy sent free upon application to the publishers, 


ST. BRIDE’S PRESS, Ltd., 14 Bride Lane, Fleet Street, 
London, England 




















CLEARING HOUSE 





20% off— Rebuilt Transits and Levels 


Best selection in United States Every 


Instrument overhauled in our own factory. 
Sold subject to field test. Convenient pay- 
ment plan. Your old instrument taken in 


trade. Write for our list (WSC75). 


WARREN-KNIGHT CoO. 
Makers of Sterling Transits and Levels 
136 N. 12th Street Phila., Pa. 











ADVERTISE IN 
CLEARING HOUSE 

















When writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you. 
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Water Works and Sewerage—May, 1933, 











AN ENGINEERING SERVICE 


Aerial Mapping Since 1922 


apt ABRAMS AERIAL SURVEY CORP. 










Contractor to Federal, State, County and Municipal Government Depts., 


arge Corporations—Private and Industrial Interests 


CON 


WE HAVE MAPPED FROM THE AIR 61 MUNICIPALITIES 

TOURED AERIAL SURVEY MAPS 
Highways, Transmission Lines, Pipe Lines, City Zoning and Tax Maps, Timber Cruises. 
Heat} Send for our Folder—‘‘The Third Dimension in Aerial Photography” 

ya Submit Projects for Contract Prices 


Lansing, Michigan 


Metcalf & Eddy 


Engineers 

Water, Sewage, Drai 
Refuse and In ustrial Watts 
Problems, Laboratory, Valu_ 
ations, 

Statler Bldg., Boston. 





Alvord, Burdick & 
Howson 


Engineers 

John W. Alvord, Charles B. 

Burdick, Louis R. Howson, 

Donald H. Maxwell. 

Water Works, Water Purifi- 

cation, Flood Relief, Sewer- 

age, Sewage Disposal, Drain- 

age, Appraisals, Power Gen- 

eration. 

Civic Opera Building. Chi- 
cago. 





Black & Veatch 
Consulting Engineers 
Sewerage, Sewage Disposal, 


Water Supply, Water Purifi- 
cation, Electric Lighting 
Power Plants, Valuations, 


Special Investigations, Re- 
ports and Laboratory. 
BH. B. Black. N. T. Veatch, 


Jr. 
Mutual Blidg., 
Kansas City, Mo. 





H. Burdett Cleveland 
Consulting Sanitary Engineer 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Refuse Disposal, 
Treatment of Industrial 
Wastes, Design, Reports, 
Consultation, nvestigation, 
Evaluation of Works, Super- 
vision of Construction. 


Transportation Building. 
225 Broadway, New York. 





Chicago Testing Labora- 
tory, Inc. 
and affiliated 
a a Paving Laboratory, 
nc. 
Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
search, Investigation and 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 





H. O. Chute 


Chemical Engineer 

Stream Pollution and Trade 
Waste Problems Handled from 
the Standpoint of Recovery of 
Products. Specialist in Mult- 
iple Effect Evaporation. 

50 Bast 4ist Street, 

New York City. 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Mu- 
nicipal Engineering, Power 
Developments, Expert Ex- 
aminations and Reports. 

1046 Spitzer Bldg., Toledo, O. 





Fuller & McClintock 


Engineers 


George W. Fuller 

James R. McClintock 

F. G. Cunningham 

C. A. Emerson, Jr. 

Elmer G. Manahan 

W. Donaldson 

BE. W. Whitlock 

Water Supply, Water Purifi- 
cation, ewerage, Sewage 
Disposal, Garbage and In- 
dustrial Wastes. Problems, 
Valuation and Rate Regula- 
tion of Public Utilities. 

170 Broadway, New York. 





Hall, B. M., & Sons 


Civil, Mining and Hydraulic 
Engineers 

Southern Water Powers 
Drainage 

Irrigation 

Peters Bldg., Atlanta, Ga. 





Nicholas S. Hill, Jr. 


Consulting Engineer 

Water Supply, Sewage Dis- 
posal, Hydraulic Develop- 
ments, Reports, Investiga- 
tions, Valuations, Rates, De- 
sign, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 


112 East 19th St., New York 





Sheppard T. Powell 


Chemical Engineer 


Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 





Potter, Alexander, C. B. 
Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Dis- 
posal, Water Supply and 
Purification. 

50 Church St., New York. 





Malcolm Pirnie 
Engineer 


Malcolm Pirnie, 
Charles F. Ruff. 


Treatment, 
Plans, 


Water Supply, 
Sewerage Reports, 
Estimates. 
Supervision and Operation. 
Valuation and Rates. 


25 W. 43rd S8t., New York, 
NM. ¥. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Blectric Conduits. 
Building Tile. 

Fire Brick. 











Burns & McDonnell 





3464 N. Clark St., Chicago, Ill. 
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Engineering Co. A. W. Dew A ae nee y | 
McDonnell-Smith-Baldwin- Ghetess Testece Consulting Sanitary Engineer | 

mbert Water Supply, Water Puri- 
Consulting Engineers Consulting Paving Engineer fication, ater Softening, 

A. W. Dow, Ph. B., Mem. Sewerage, Sewage Disposal, . 

Waterworks Sewerage Am. Inst. Ch. Engrs. Sewage Treatment, Waste | P. H. Taylor Audit Co. 
Lighting Appraisa Asphalt, Bitumens, Paving, Treatment, Specialists in eenniteiiak teteaeteiiin anil 


Rate Investigations 

Kansas City. Mo., Interstate 
Bidg. 

Western Pacific Bldg., 

Los Angeles, Cal. 


Hydraulic Cement, Engineer- 
ing Materials. 


801 Second Avenue, 
New York City. 





The J. N. Chester Engrs. 
J. N. Chester 
J. F. La Boon 
D. B. Davis 
J. T. Campbell 
E. B. Bankson 
Consulting Hydraulic, Sani- 
tary and Valuation BEngi- 


neers. 
Clark Bldg., Pittsburgh, Pa. 





Fowler, Charles Evan 


Consulting Civil Engineer 
M. I. Am. C. E. 

M. Eng. Inst., Can. 
BRIDGES AND ARTISTIC 
STRUCTURES. 
FINANCING FOR GOOD 
PROJECTS. 

5 West 63rd St., New York. 


Milk and in Canning Waste 
Treatment. 
568 East Broad St., Colum- 
bus, Ohio. 








Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 





Auditors 
Audits. 
Systems. 
Budget Preparation. 
Investigations. 
- ” em Ave., Buffalo, 





P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J 








Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 
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WATER WORKS THRIVE 


ON A FLOCCULATED FEED 








The Hamilton, Ont. water works employs Turbo Mixers for flash mixing with alum and four Dorrco Duplex Flocculators for flocculation ahead of 
dimentation and filtration. The plant was designed by W. L. McFaul, city engineer, and was built by H. W. Yates Construction Co. of 
Hamilton and Toronto. 





Contemporaneous literature on water works practice, appearing concurrently in the technical press, emphasizes the 
immediate need for a better prepared feed to sedimentation basins and rapid sand filters. The writings of authorities 
indicate practical unanimity on this vitally important problem of chemical treatment and floc formation. 


The optimum condition is, first, a rapid and complete dispersion of the reagent through the water and second, a 
fairly long mechanical mixing of the treated water to promote the growth of flocs of the desired size and structure. 


Water treated in Dorrco Flocculators is subjected to the The results below speak for themselves and show that 


following mechanical treatment and consequently is ideall the ideal conditions mentioned above have been realized 
g q y y 


conditioned for subsequent processing. in practice. 

| ® Building of flocs of uniform size and structure @ A reduction in chemical consumption 
®@ Entrapment of fine impurities by circulating flocs @A more quickly settling floc 
® Return of flocs to feed to form seed and nuclei @ A longer filter run 


® Variation of degree of agitation at will @ Less power consumption 





. . Eight months’ operation at Richmond, Va., at 30 M.G.D. shows a saving of 4000 Ibs. alum per day, twice the former settling rate, 
12 per cent longer filter runs and a power consumption of only 6 KWH per M.G. 


THE DORR COMPANY, INC. 


| ENGINEERS @ 247 PARK AVENUE. NEW YORK 
: DENVER CHICAGO LOS ANGELES TORONTO 
Affiliated with OLIVER UNITED FILTERS INC. Engineers 








Dorr technical services and equipment are available from the following companies: 
HOLLAND: Dorr-Oliver tH. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London GERMANY: Dor’-Oliver Gesellschaft, m. b. H. Berlin 
FRANCE: Soc. Dorr-Oliver, Paris AUSTRALIA: Crossle & Duff Pty. Ltd., Melbournc JAPAN: Andrews & George Co. Inc., Tokyo 
SOUTH AFRICA: Edward L. Bateman Pty. Lid., Johannesburg 


























DON'T PLAY 
HIDE AND SEEK WITH TROUBLE 


It's the unseen, unknown trouble that eventually 
develops into a serious difficulty. That's just as true of 
chlorinators as it is of any other equipment. But— 
there is no need of your playing hide and seek with 
trouble in W&T Visible Control Vacuum Chlorinators 
because the working parts are under the glass bell 
jar— always in plain sight. 


That's one reason why annual maintenance costs 
average less than 1%. 


Technical Publication 38 describes visible control 
chlorinators in detail. Ask for a copy. 


. 
WALLACE & TIERNAN CO. 


INCORPORATED 
Manufacturers of Chlorine and Ammonia Control Apparatus 


Newark, New Jersey Branches in Principal Cities 
Main Factory—Belleville, N. J. 


“The Only Safe Water t Is A Sterilized Water’ 








